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PROGRESS IN ELECTRIFICATION OF RAILROADS. 


The electrification of steam railroads is making slow 
but steady progress, and each year finds some additional 
mileage added to its credit. 
the New York terminal of the Pennsylvania Railroad put 


In this country we have seen 


into operation with electric power and prospects are good 
for trunk-line electrification on this road in the near future. 
The suburban branches of the Southern Pacific Railroad 
terminating in Oakland, Cal., are now undergoing electrifi- 
cation. Progressive extensions may be looked for on the 
New York, New Haven & Hartford Railroad. The long- 
talked of electrification of terminals in Boston and Chi- 
cago is slow of initiation, but is sure to come sooner or later. 
In Chicago, the corporation counsel has recently rendered 
his opinion that the police powers of the city undoubtedly 
eover the elimination of the smoke nuisance, and supports 
his view by decisions of the Supreme Court of the State. 
Of course, if prohibition of smoke is enforced, electrifica- 
tion is the only outcome. 

An innovation is about to be made in the Carolinas by 
the Piedmont Traction Company, which has decided to elec- 
trify with apparatus operating on continuous current at 
1,500 volts. The length of line involved is 140 miles, 
two sections, one in North Carolina and one in South Caro- 
lina. Another distinctive feature of this project is the pur- 
chase of power from a hydroelectric company, a practice 
which was forcibly brought to attention by the very timely 
paper of Mr. Frederick Darlington at the recent convention 
of the National Electric Light Association. By supplying 
the power necessary for electrical operation at the point 
of consumption, central stations can relieve the railroads 
of this new element entering into electrification in those 
cases where individual power supply must be arranged for, 
and where large power systems exist more dependable and 
continuous service can be supplied. 

In Continental Europe progress is much more rapid. 
The feasibility and advantages of electrification having once 
been demonstrated, managements there, whether private or 
Governmental, are much more keen on making the change 
than they are in this country. The dense population of 
Western Europe makes the conditions better for electrical 
operation, and besides, railroad management is probably 
not so intimately connected with the supply of material and 
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repair of equipment for steam operation, as in this country. 
In Switzerland, Italy, Finland, Norway and Sweden, an 
abundance of available water power makes electrical opera- 
tion cheaper and more attractive, and this feature makes up 
for the less dense population of the northern countries. 

Rapid progress is being made in Switzerland, where the 
work is under way, with the ultimate aim of complete elec- 
trification. Southern Germany also has work under way, 
and one generating station now being erected in Bavaria 
will have a capacity of 24,000 horsepower. 

In Prussia the entire system of state railways is to be 
electrified and an appropriation of $12,500,000 has been 
made to begin the work. One line has been equipped for 
some time for experimental purposes, and the eighty-mile 
stretch between Magdeburg and Leipsig will be the next 
to reeeive attention. By 1913 it is expected to have 960 
miles of line under electric operation. 

In Southern France a number of short lines are to be 
electrified, the water power of the Pyrenees furnishing the 
necessary current. Four stations, aggregating 50,000 horse- 
power, have already been planned. In Sweden, complete 
electrical operation is the ultimate purpose, and a start has 
been made in the work. 

In England, electrification has met with sufficient suc- 
cess, in spite of lack of hydroelectric power, to warrant its 
extension. and the London, Brighton & South Coast Rail- 
way has undertaken to electrify its entire system. It is 
expected to complete this work, covering 479 miles, by 
1916. 


toria has been in operation for over a year. 


The portion of the line between London and Vic- 
The line to 
the Crystal Palace was placed in operation last month, 
and a description of its equipment will be found in this 
issue. Single-phase operation has been definitely decided 
upon for this entire system, the experience already had with 


a short section of line having proved entirely satisfactory. 





THE MOTOR DRIVE IN THE SPICE MILL. 

Coffee roasting and spice-grinding plants provide desir- 
able loads for central-station power service, on account of 
the considerable number of machines requiring substantial 
amounts of electrical energy for continued operation, the neces- 
sity of maintaining conditions of maximum cleanliness inside 
the mill, and the tendency of such establishments to run upon 
a long-hour basis. The work is in the main of constant-speed 
induction motor has become strongly 


characteristics, and the 


intrenched in this field, which is one of the most attractive 
at present offered the central-station power solicitor. In 
many lines of industry the factor of cleanliness exhibited 
by the electric drive is conceded to be a good ‘‘talking 


point,’’ but in the preparation of food products to meet 


the discriminating and particular market of today, serupu- 


lous neatness and the entire absence of foreign materials 
from the product are literally imperative. 
The absence of belts and shafting, elimination of greasy 


bearings, frequent adjustments of the driving mechanism 
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by mechanics on step-ladders, reduced inspection and in- 
dependence of the motor drive in the face of the most try- 
The 


grinding of cinnamon and pepper creates considerable dust 


ing atmospheric conditions, are important advantages. 


which is difficult of removal, and for such service there is 
no question that the induction motor has unique qualifiea- 
tions. The spice mill load is not one of severe fluctuations, 
the processes of roasting, hoisting, blowing, sorting, grind- 
ing and packing being unusually even and continuous in 
character. Spice-mill machinery usually extends through 
several floors, since full advantage is taken of gravity in 
handling the product in modern mills, and this brings the 
electrie drive into favor on account of the ease with which 
such power can be distributed in the most complex depart- 
ments. Uniform production is also insured, which means a 
good deal when it is realized that a single charge of coffee 
in a battery of about a dozen roasters may be worth $500— 
a sum easily sacrificed if the speed of the revolving cylin- 
ders is not maintained uniformly throughout the process, 
with the possibility of quick control in starting and stop- 
ping which is peculiarly an advantage of electrical drive. 

The power requirements of the spice mill are sufficiently 
attractive to earn a low monthly rate per kilowatt-hour. 
Thus, a 7.5-horsepower motor will drive a group of separat- 
ing and grading machines and a bucket elevator running 
through five or six stories, serving roasters with a capacity 
of from 30 to 40 tons of coffee per day. Eight roasters 
may be driven in group by a ten-horsepower motor, under 
normal conditions, and other power requirements drawn 
from practice are approximately as follows: Label presses, 
two horsepower each; gluing and folding machine, three 
fifteen 
horsepower; forty-five-inch cooling fans in connection with 


horsepower; freight elevator, capacity two tons, 
roasters, 7.5 horsepower each; revolving screens, one-half 
horsepower each; stoner and chaff fans, 7.5 horse-power 
each; package elevator, 100-pound trays, six stories, two 
horsepower ; four automatic weighing machines, five horse- 
power total ; screeners and sifters, one-half horsepower each. 
In the spice-grinding department a ten-horsepower motor 
is required on the average for each of the following ma- 
chines, cayenne-pepper mill and bucket elevator; vertical 
spice grinder, pepper sifter and pulverizer; and feeding and 
sifting equipment. While the power demands will vary 
somewhat according to the local conditions and the extent 
to which group driving is employed, they are at least ap- 
proximately indicated by the foregoing figures, drawn from 
an unusually well equipped mill, whose proprietors, like 
practically every other industrial user of electricity, could 
not be persuaded to revert to the old mechanical methods 
of operation. There is no doubt that future work of this 
type will witness a still larger application of individual in- 
duction motors to a service for which they are so specially 
desirable. From the standpoints of cleanliness and relia- 
bility alone, the motor drive is a potent factor in the success 


of the modern spice-grinding establishment. 
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REPAIR SHOPS IN POWER PLANTS. 

Small repair shops in power plants which are not situ- 
ated near large establishments, where maintenance work can 
be done at low cost under company management, are among 
the most useful features of modern generating stations. In 
street-railway service the maintenance of elaborate shop fa- 
cilities is so essential in connection with rolling-stock opera- 
tion that there is ordinarily little incentive to carry on ex- 
tensive repairs inside the power plant, but in central-station 
work the conditions are different. Power-house routing al- 
ways includes the necessity of making occasional repairs and 
changes in connection with the wiring and piping of auxili- 
ary apparatus, and as automatic devices multiply, the pro- 
vision of a few electrically driven tools and the assignment 
of a small but convenient location for such work are well 
worth attention. Unless the plant is one of unusual size, 
there is little to be gained by purchasing high-powered tools 
direct-driven by the most expensive forms of variable-speed 
motors, for the proportion of time in which the tools will be 
in service is too small to justify any extended efforts to se- 
cure economy of current consumption. 

On the other hand, the installation of a compactly ar- 
drill 


shaper and boring mill, with a pipe cutter and threading 


ranged lathe, grinder, press, and perhaps a small 
machine, is a step in the direction of genuine economy of 
maintenance expenses. A neat and inexpensive group drive 
from one or two motors can be placed in service at small 
cost, with the proper belt-shifting devices installed so that 
the entire outfit need not be driven at once, thus saving 
something in motor capacity. Perhaps the most important 
point of all is to furnish the best possible lighting of such 
small interior shops, both with reference to daylight and 
artificial conditions of illumination. The great majority 
of engineers employed in power-plant service are blessed 
with a decided mechanical bent, and if facilities for light 
repairs are furnished, particularly in a pleasant part of the 
station, there is often present a real incentive to create 
labor-saving devices, special rigs for testing and checking 
the elusive steam and water factors which so closely affect 
the station economy, and without any serious interference 
with the close supervision of the operating machinery which 
is today demanded. 

In every plant up to the largest and most expensive 
stations there is now and then time for light repairs and the 
making of special devices calculated to improve the oper- 
ating conditions; and in the stations of great magnitude, 
there is often enough maintenance work in hand to justify 
the employment of permanent mechanies whose work can- 
not be properly done without specialized shop facilities. At 
the Port Morris power station of the New York Central 
electrified zone, for example, an elaborate machine shop, 
equipped with direct-connected tools, is in regular service, 
and a special staff is assigned to shop duty, so important is 


In smaller plants there are many oppor- 


this class of work. 
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tunities to carry forward light inspections and repairs, par- 
ticularly in connection with electric reguiating devices, eir- 
cuit-breakers, oil switches, relays, trip coils, and contaet- 
making devices, although the steam end of the station calls 
for the greater share of attention. Several years’ examina- 
tion of the annual cost of maintenance in power plants of 
varied sizes shows that the expense of this item is seldom 
comparable in the same station from year to vear. If is a 
tact that the expenditure of a few hundred dollars for a con- 
venient shop equipment will save time in small emergency 
jobs, reduce the cost of work formerly done outside, and en- 
courage the economic initiative of the operating force througn 
the development of ideas valuable in securing lower run- 


ning charges. 





LIGHTNING TROUBLE AND HIGH VOLTAGE, 

A great deal of discussion has been had during the 
past year at the meetings of the various societies coneerned 
with transmission lines upon troubles incident to lightning 
and means for reducing this trouble to a minimum. Various 
points of view have been brought out, originating in the 
differences in the transmission lines and the differences in 
climatie conditions in various parts of the country. Some 
operating engineers find lightning arresters of little value, 
except perhaps for the direct protection of apparatus inside 
the station; others consider their use along the line a posi- 
tive necessity. The best type of arrester is again a matter 
of dispute. The aluminum-cell arrester appears to have 
done the best work under certain conditions; under others 
the multiple-gap non-arcing metals have given the best sat- 
isfaction. This relation of experiences has been very help- 
ful to engineers who are still having difficulties and are 
looking for a solution to the troubles. 

One fact which stands out among the multitude of ex- 
periences is that trouble seems to be less prevalent on high- 
voltage lines than on those operating at low voltages. Some 
of the operators of lines using 100,000 volts or over for 
transmission report little or no trouble from lightning. 
These lines are naturally those transmitting over long dis- 
tances, since high voitage has no advantage for a short 
line. 

The explanation of freedom from trouble on the high- 
voltage lines probably rests in the use of smaller conductor 
The ef- 
The 


longer the line and the higher the resistance, the less like- 


in those cases, and a consequent higher resistance. 


fect of high line resistance is to damp out surges. 


lihood is there that destructive voltage will reach the ter- 
minal apparatus, unless the lightning stroke occurs in the 
immediate vicinity of the generating station or one of the 
substations. This would have no effect upon direct damage 
done to the line at a point struck, but such cases are ex- 
ceptional. Many of the surges occurring upon transmission 
lines are due to inductive effects rather than direct strokes 
and in such eases the damping would no doubt be effective. 
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Illinois Electrical Contractors. 

The semi-annual meeting of the IIli- 
nois Electrical Contractors was held in 
Bloomington on June 16 and 17. The 
first ealled to order by 
President Stapp in the Odd Fellows’ 
Hall, and 
which both the contractors and the sup- 
ply men were present. Mr. Kearns, of 
the Monareh Electrie Company of Chi- 
and read 


session was 


was an open meeting at 


eago, was the first speaker, 
a paper on ‘‘Wire,’’ in which he re- 
viewed the history of the wire manu- 
facture in this country, and went on 
at some length to deseribe the process. 

He was followed by Frank O. Creag- 
er of the Westinghouse Company, who 
read a very good paper on the use of 
small motors for household use. Sev- 
eral of the representatives of the sup- 
ply houses were called upon and all 
responded foreible talks 
upon matters pertaining to the mutual 
good of the contractors and the supply 
men, 

At the afternoon meeting the elec- 
tion was held, resulted in the 
choice of the following: President, E. 
E. Gibson, of Decatur; vice-president, 
Guy Carlton, of Bloomington; secre- 
tary, Mr. Blumenthal, of Chicago; 
treasurer, F. Pierce, of Chicago; direc- 
tors, Messrs. Crawley, of Peoria, Mor- 
ris Tanner, of Danville, and Henry 
Newgard, of Chicago; national direc- 
tors, Marron, of Rock Island, 
C. E. Stapp, of Peoria, and Mr. Free- 


4 


with good, 


which 


Messrs. 


man, of Chicago. 

The president of the Indiana Con- 
tractors Association was present and 
was called upon for some remarks. He 
responded by telling how the Indiana 
Association was working and made 
some very interesting suggestions, after 
which the meeting resolved itself into 
an experience meeting. The members 
discussed matters pertaining to the 
business of electrical contracting as it 
was in their individual cities. 

For entertainment there was a dance 
at the pavilion in Miller Park in the 
evening at which the supply men and 
the contractors were present with the 
ladies. 

The Saturday morning session was 
devoted to the discussion of how best 
to serve the public and keep up the 
standard of work in the various cities 
in which the members are located. 

The big event of the meeting in the 
entertainment line was the ball game 
on Saturday afternoon, at which the 
contractors managed to best the supply 


men, 
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The convention was brought to a 
close by the banquet in the evening at 
which both the supply men and the 
contractors were present. 

It was the best convention in point 
of numbers and interest taken by the 
members that the association has held 
and will be remembered as such by all 
those present. The association is stead- 
ily growing in numbers. 

-— +2 
Society for the Promotion of Engi- 
neering Education. 

The meeting of the Society for the 
Promotion of Engineering Education 
is to be held in Pittsburg, Pa., June 
27, 28 and 29. The meetings will be 
held in part at the Carnegie Technical 
Schools and in part at the University 
of Pittsburg. The following papers are 
included in the program: ‘‘Teaching 
English in Technical Schools,’’ by S. 
C. Earle; ‘‘The Preparation of Writ- 
ten Papers in Engineering Schools,’’ by 
F. N. Raymond; ‘‘The Use of Logar- 
ithmie Diagrams in Laboratory Work,”’ 
by H. A. Gehring; ‘‘Report of the 
Committee on Teaching Mathematics to 
Engineering Students,’’ by E. V. Hunt- 
ington; ‘‘An Engineering Course for 
Undereclassmen,’’ by W. E. Hillebrand 
and S. B. Charters, Jr.; ‘‘ Electrical 
Engineering Instruction,’’ by E. B. 
Paine; ‘‘Teaching of Scientific Shop 
Management, with Use of Engineering 
School Shops as the Laboratory,’’ by 
H. W. Hibbard and H. S. Philbrick; 
‘Technical Training from the Business 
Man’s Standpoint,’’ by E. B. Raymond ; 
‘* Adapting Technical Graduates to the 
Industries,’’ by C. F. Seott and C. R. 
Dooley ; ‘‘Co-operative System of En- 
gineering Education at the University 
of Pittsburg,’’ by F. L. Bishop. 

There will be a number of visits to 
industrial plants in the neighborhood 
of Pittsburg. Additional information 
may be obtained from the chairman of 
the Local Committee, J. H. Leete. 


_-? 


Niagara Power Assessment Valid. 

The Court of Appeals affirmed the 
order of the lower courts, upholding the 
special franchise assessment of $185,400 
fixed by the Senate Board of Tax Com- 
missioners against the Niagara Power 
Company for privilege of running a 
hydraulic canal through city of Niag- 
ara Falls. The company has water- 
power rights which the courts below 
valued at over $23,000,000, but this was 
not properly an element in fixing the 
valuation of the special franchise under 
consideration. 
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Twelfth Annual Meeting of the Nation. 
al Electrical Credit Association. 

On June 8, at the King Edward Ho- 
tel, Toronto, the National Association 
held its twelfth annual meeting. This 
is the second time in the history of the 
National Association that it has held 
its meeting in a large Canadian city, 
the prior occasion being on June 23, 
1905, when the national delegates were 
delightfully entertained by the manu- 
facturers and jobbers of Montreal. 

Delegates and representatives from 
the Boston, New York, Philadelphia, 
Chieago and San Francisco associations 
were in attendance, as well as invited 
guests from Montreal and Toronto. 

The total membership of the several 
associations reporting at the meeting 
was 478, comprising the largest and 
most representative manufacturers and 
jobbers in the electrical trade through- 
out the States. This is an increase in 
membership of over ten per cent in the 
past year. 

The several associations have handled 
59,020 credit items, and the total 
amount of adjustments effected is 37,- 
252, involving $3,073,820.15. While 
the association is in no sense a eollec- 
tion agency, yet, by its operation, it 
effected the adjustment of fifteen 
claims per member the past year, and 
secured for each $985.73, on an aver- 
age. The chief value, however, of the 
service, is the promotion of mutual 
confidence among its members, the se- 
curing of uniformity and certainty in 
the customs and usages of the electrical 
trade and the distribution among its 
members of eredit information. 

The officers elected for the ensuing 
year are: President, A. L. Miller, of 
John A. Roebling’s Sons Company, 
New York; vice-president, George J. 
Murphy, of Pettingell-Andrews Com- 
pany, Boston; general secretary-treas- 


urer, Frederic P. Vose, Marquette 
Building, Chicago. 
cnnmennttiitiineeiens 


Commission for District of Columbia. 
Senator Gallinger, chairman of the 
Committee of the Senate on the Dis- 
trict of Columbia, has introduced a bill 
providing for a public-utilities com- 
mission for the District of Columbia 
consisting of the three District com- 
missioners. The bill which has been re- 
ferred to the committee would give the 
commission full power to supervise and 
regulate all public utilities in the Dis- 
trict of Columbia, including electric 
light and power, telephone, gas and 
street-railway companies. 
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Arthur 8S. Huey. 

Seattered through thirteen states, prin- 
cipally in the western and southern sec- 
tions of the country, is a chain of pro- 
gressive public-utility companies under 
the control of H. M. Byllesby & Com- 
pany, Chicago, serving ninety-four mu- 
nicipalities. These utilities comprise 
electric, street-railway, gas, telephone 
and water works companies and a gen- 
erous share of the credit for the suc- 
cess with which they are meeting in their 
respective localities is due A. S. Huey, 
vice-president of H. M. Byllesby & Com- 
pany, in direct charge of operation. 

Arthur S. Huey was born 
at Minneapolis, Minn., Au- 
gust 17, 1862. His parents 
were George E. Huey and 
Carolin (Taylor) Huey. He 
received his education in the 
public schools of Minneapolis 
and upon graduation learned 
the trade of printer. Mr. 
Huey followed this business 
until 1885 when he became 
interested in electricity and 
entered the service of the 
United Edison Company, of 
Minneapolis. He soon as- 
pired to the position of Min- 
neapolis sales representative 
and in this position came in 
contact with many of the 
pioneers in the development 
of electrical enterprises. 
Much of the early electrical 
apparatus installed in Min- 
nesota and the Northwest was 
sold by Mr. Huey while with 


the Edison Company. In 
1891, the year of the consoli- 
dation of the Edison and 


Thomson - Houston Compa- 
nies, Mr. Huey became asso- 
ciated with the Northwestern 
General Electric Company, 
of St. Paul. 

In 1892 when H. M. Byllesby & Com- 
pany was founded, Mr. Huey became 
one of Mr. Byllesby’s partners and was 
made vice-president of the company, in 
charge of operation, which position he 
still oceupies. 

Mr. Huey’s work with the Byllesby 
organization has been attended with 
great success and his marked ability 
along commercial lines has been of great 
aid to him in overcoming the many com- 
plex problems arising in public-utility 
operation on such a large scale. Com- 
mercialism is Mr. Huey’s hobby and his 
literary contributions on this subject are 
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considered authoritative. It was neces- 
sary to print three editions of Mr. 
Huey’s paper, entitled, ‘‘ Commercialism 
in the Central Station,’’ which was pre- 
sented before the National Electric 
Light Association at its St. Louis Con- 
vention in 1910. 

Like many men of large affairs, Mr. 
Huey is an officer in several corporations 
beside the one with which he is actively 
associated. He is president of the Con- 
sumers Power Company, of Minnesota; 
Ft. Smith Light & Traction Company, 
Ft. Smith, Ark.; Elreno Gas & Electric 
Company, Oklahoma; Interstate Light 





ARTHUR 8. HUEY, 
Vice-President of H. M. Byllesby & Company. 


& Power Company, Wisconsin; The 
Northwestern Corporation, Oregon; and 
the Ottumwa Railway & Light Company, 
Iowa. He is vice-president of the Mo- 
bile Electric Company ; Muskogee Gas & 
Electric Company; Northern Idaho & 
Montana Power Company; and the Ok- 
lahoma Gas & Electric Company. 

Mr. Huey has always taken an active 
interest in the affairs of the National 
Electric Light Association and at the re- 
eent New York convention was elected 
second vice-president. He also won the 
silver cup presented by J. Robert Crouse 
to the person obtaining the largest num- 
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ber of new members for the Commercial 
Section, obtaining 107 new members. 
He is also active in club affairs, holding 
membership in the Union League and 
Midday Clubs of Chicago and the Rail- 
way and Lawyer Clubs of New York. 
Mr. Huey is a student of the personal 
element in central-station operation. 
He has endeared himself to his subordi- 
nates by the intense interest he shows in 
their affairs and he has been instrumen- 
tal in establishing employees’ clubs, in- 
vestment societies and many of the other 
social and business organizations which 
characterize the Byllesby company. 
Deep thought, profound anal- 
ysis and unwearied attention 
have made him a tower of 
strength in his organization. 
— ; 


The Lower and Upper Limits 
of Elasticity. 


Recent experiments by O. 
Faust and G. Tammann con- 
firm the assumption of a low- 
er and an upper limit of elas- 
ticity of metals, and suggest 
that a gradual strengthening 
of the metal results from the 
repeated application of pres- 
sures such as occur in test- 
ing-machines. Their mode of 
experimenting is described in 
the Zeitschrift fiir Physika- 
lische Chemie. Cubes of the 
metal are exposed to a crush- 
ing pressure between two flat 
surfaces; in some experi- 
ments tensile stress is ap- 
plied. The one. face of the 
cube is brightly polished, and 
this face is kept under micro- 
seopical observation. The 
pressure at which the high 
polish begins to disappear is 
marked as the lower limit of 
elasticity. The disappearance 
of the polish is, according to 
Ewing and Rosenhain, the consequence 
of a formation of slip lines and surfaces, 
and of the protrusion of separate crystals 
from the plane. When this lower limit 
has been determined the pressure is re- 
leased, the face is 
greater pressure is gradually applied; 
it is then noticed that the specimen be- 
gins to give way only under a pressure 
greater than before. Finally, an upper 
limit is reached ; that is to say, the mepe- 
tition of the experiment no longer raises 
the point at which the flow begins to 
set in. The ratio between these two 
pressures had the value 13.7 in the case 


repolished, and a 
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of copper; smaller ratios resulted for 
zine, nickel, magnesium, lead, cadmium, 
iron, aluminum, and tin; in the ease of 
tin, the ratio was only 1.64. 
- —>-? 
Monument to Commemorate First Tele- 
graphic Train Order. 

A committee, of which E. P. Griffith, 
Erie Railroad, Jersey City, N. J., is 
chairman, is accumulating ‘a fund for 
the purpose of commemorating the first 
telegraphic train order by means of a 
monument. At the annual convention 
of the Tele- 
graph Superintendents, held in Los An- 


Association of Railway 
geles last year, a resolution was passed 
appointing a committee to raise such 
a fund by popular subseription and to 
erect a the site of the 
original railroad station at Turner, N. 
Y., from the 
train issued by 
Minot, general superintendent of the 


monument on 


which first telegraphic 


order was Charles 
Erie Railroad, by whom railroad oper- 


ation by telegraph was conceived in 
the autumn of 1851. 
At the the Old 


Time Telegraphers and Historical As- 


annual reunion of 
sociation, held in Chicago last Septem- 
ber, the same resolution was favorably 
acted 

The committee includes also C. Sel- 
den, E. A. Chenery, W. J. Camp, W. 
B. Wilson, F. J. Scherrer, and J. B. 
Taltavall. 


upon. 


Contributions should be 
sent to the last named at 253 Broad- 
New York, N. Y 


as treasurer of the committee. 


who is acting 
A suit- 
able memorial can be erected for $3,000 


way, 


and it is hoped to seeure this amount 
at an early date. Contributions are in- 


vited from all whether con- 
nected with the telegraph service or not. 
->-- 

Coming Convention of the National 
Electrical Contractors’ Association. 
The eleventh convention of 

the National Electrical Contractors’ 

Association will be held at Niagara 

Falls, N. Y., July 19, 20 and 21. The 

headquarters of the Association during 

the will be established at 
the International Hotel. 
The tentative program provides for 


persons, 


annual 


convention 


open and business sessions on July 19 
Friday, July 21, will be given 
Elaborate en- 


and 20. 
over to inspection trips. 


tertainment features are also being 
planned, these including a reception 


and dance on July 19, banquet on July 
20 and ball game July 21. 

The secretary of the Association is 
W. H. Morton, 41 Martin Building, 


Utiea, N. Y. 
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Postal Telegraph Charges Western 
Union Company with Breaking 
the Anti-trust Law. 

In its official periodical issued on 
June 13, the Postal Telegraph Company 
has charged the Western Union Tele- 
graph Company, by reason of its merg- 
ing with the American Telephone & 
Telegraph Company, with breaking the 
Sherman anti-trust law. The tactics 
of the Western Union in preventing, 
by means of its exclusive contracts, the 
Postal Telegraph from constructing 
lines along certain railroads, are stat- 
ed to illegally prevent competition. 

In reply to these charges President 
Vail of the American Telephone & Tel- 
egraph Company says: 

‘‘If we are violating the law in any 
particular it is for the courts to say 
so. We feel that we are quite within 
the pale of the Sherman statute, but 
if we are not we shall be only too glad 
to be set right. We are competing 
with the .Postal both by land and sea, 
and are determined to get the business 
by giving the best possible service. If 
by so doing we violate any law, then I 
don’t know what competition means. 
Only recently we entered no protest to 
the Postal paralleling us along the 
Atehison, in order that it might get 
into Texas.”’ 
ee ee 


Indiana Electrical Contractors’ Asso- 


ciation. 

The annual meeting of the Indiana 
Electrical Contractors’ Association was 
held at the Claypool Hotel, Indianapo- 
lis, Ind., June 15. The prineipal ad- 
dress was made by C. C. Perry, presi- 
dent of the Indianapolis Light & Heat 
Company. Mr. very 
strongly that lighting companies and 
electric contractors should keep within 
their own lines of business, but eco-oper- 
ating with each other for business sue- 
cess. He said he deplored the fact that 
there was a tendency on the part of 
lighting companies in some places to 
sell material and to do wiring of build- 
ings for electricity. This should be 
stopped, he said, as it was the busi- 
ness of the electrical contractor to sell 
material and wire the buildings, and 
the lighting company should confine it- 
self to making and selling current. 

F. H. Moore, of the Indianapolis In- 
spection Bureau, gave an interesting 
explanation of the code and the sys- 
tem of inspection in use by that bureau. 

The meeting held two sessions, end- 
ing with the election of officers as fol- 


Perry advised 
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President, A. L. Swanson, 
Evansville; secretary, George Skilli- 
man, Indianapolis. T. B. Hatfield, of 
Indianapolis, was elected a delegate to 
the national meeting of the electrical 
contractors at Niagara Falls next 
month. 


lows: 


ee 


Annual Meeting of New York Electri- 
cal Society. 

The New York Electrical Society 
held its annual meeting at Reisen- 
weber’s Brighton Beach Casino, Coney 
Island, Thursday, June 15. The fol- 
lowing officers were elected: Presi- 
dent, John Bottomley; vice-presidents, 
Elmer A. Sperry, J. C. Hatzel and Dr. 
Emil Heuel; seeretary, George H. Guy; 
and treasurer, Kingsley G. Martin. 

The seecretary’s report gave the 
membership of the Society as 822, an 
increase of five over last year. The re- 
port of the secretary showed the So- 
ciety to be in excellent financial con- 
dition. 

The election was preceded by a din- 
ner, during which an admirable musi- 
eal program was After the 
election T. I. Jones gave a lecture on 
**Eleetrical Developments at Coney 
Island.’’ Lantern slides were given of 
all the principal lighting exhibits and 
electric signs in the various parks of 
Coney Island, and a moving picture 
was shown of a complete tour of the 
Island, ineluding Luna Park and 
Steeplechase. 

After the lecture, through the cour- 
tesy of the Edison Electric Illuminating 
Company of Brooklyn, a visit was paid 
to the Coney Island sub-station of the 
company, and the members of the So- 
ciety made an automobile tour of the 
Island. 


given. 


Electric Vehicle Association of 
America. 

At the meeting of the Electrie Vehi- 
ele Association of America, to be held at 
the Engineering Societies Building, New 
York City, on the evening of June 27, a 
paper will be presented by W. P. Ken- 
nedy on ‘‘Administrative Engineering 
and Salesmanship in the Commercial- 
Car Field.”’ 

—_.>--e—____ 

Commission for New Hampshire. 

The State Legislature of New Hamp- 
shire recently confirmed the nomina- 
tions of E. C. Niles, J. E. Benton and 
T. D. Worthen as public-service com- 
missioners of the new state commis- 
sion. 
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The conversion of the railroad to 
the Crystal Palace from steam to single- 
phase electric was completed in time 
for the new service of thirty trains to 
May 12, the 
Festival 
King 


start running on Friday, 
the opening of the 
of Empire at the Palace, 
George V. 

Full particulars of the original South 
London single-phase line, for which con- 


day of 
by 


The Crystal Palace Single-Phase Railroad. 





BY ALBERT H. BRIDGE. 





The delays which took place in con- 
nection with the South London section 
were due to the new and peculiar. dif- 
ficulties of the case, but by profiting 
from the experience thus obtained, both 
the contractors and engineers have been 
able to finish this second section in ex- 
cellent time. 
that the work constitutes a 
some 46.5 miles of single track being 


Indeed it is considered 
record, 





mately form integral parts of the whole 
London-Brighton undertaking. 

This latest extension includes por- 
tions between Peckham Rye and West 
Norwood, Victoria, West Norwood, the 
Crystal Palace and Selhurst, which 
bring up the total single track to sixty- 
two miles. 

The thirty new motor coaches are 
each equipped with four motors capa- 
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tracts were placed with the Allgemeine 
Elektricitits Gesellschaft in 1906, have 
been given quite recently in these 
pages in the paper by Philip Dawson, 
the consulting engineer to the London, 
Brighton & South Coast Railway Com- 
pany. The writer is indebted to Mr. 
Dawson for the present opportunity to 
briefly outline the extended work, and 
for permission to publish the accom- 
panying illustrations of the system. 
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FIG. 1.—LONDON BRIDGE TERMINAL. 
equipped and the thirty trains built in 
nine months from the date of order. 
The single-phase system was original- 
ly adopted for the London Bridge sec- 
tion because it was considered that if 
it were a success on the suburban sys- 
tem it might afterwards be extended 
as far as Brighton. This larger scheme 
is now in contemplation, and I under- 
stand in actual preparation. The por- 
tions of line now running. will ulti- 


KX 


RTI er 
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ble of giving 175 horsepower for one 
hour, and 100 horsepower continuously 
during the hours of lighter traffic. One 
of these motor coaches will have two 
trailers, making a three-car train, ex- 
ecepting mornings and _ afternoons, 
when six-car trains will be run. Side 
doors have been used, as the coaches 
are thus more easily filled and emptied. 
The purchased energy is delivered at 
Queen’s Road and at Peckham Rye 
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Junction, where it is metered and paid 


for. The limitation of the drop in po- 
tential in the return circuit by the 
Board of Trade, necessitated series 


booster transformers being located at 
various points along the line, and they 
are connected by boostered cables to the 
distributing at Peckham Rye. 
Beside this, a so-called distributing ca- 
ble is run the whole length of the elec- 
trified line, the inner being in parallel 
with the overhead conductors and con- 
nected to them at each switch cabin, 
whilst the outer is bonded to the rails. 
There are also a series of telephone 
wires run along the line connecting the 
various switch cabins. The construc- 
tion is of the double-catenary type, the 
contact wire being supported every ten 
feet. The contact wire itself is of cop- 
per, round in section, but with two 
sharp grooves on either side to which 


cabin 














FIG. 2.—BIRD'S-EYE VIEW OF TRUCK. 
the clips supporting the wire are fixed. 
The whole insulation is of porcelain 
and a special form of insulator has been 
used. No tightening device is used for 
the conuctor wires and experience has 
shown that for the English climate such 
devices are entirely unnecessary. 

None of the high-tension circuits on 
the motor-coach when 
alive. The bow collectors are of special 
design, to at very varying 
heights, there being a difference of six 
feet between the highest and lowest 
working positions. The boosters are sup- 
plied with aluminum strips with a deep 
groove filled with grease, and they have 
given excellent results. All the wear, 
practically, is taken by these, but the 


are accessible 


operate 
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wear on the copper contact lines is said 
to have been inappreciable after nearly 
eighteen months’ running on the South 
London section. The normal line pres- 
sure is 6,700 volts, periodicity twenty- 
five cycles. The acceleration obtained 
is equal to that obtained on most of the 
continuous-current railways in Great 
Britain. The average acceleration from 
0 to 30 miles per hour is at the rate 
of one mile per hour per second. The 
energy consumption, in which nothing 
is included for ‘weight of passengers, 
and with no mileage allowed for empty 
running or shuntings, and including 
all the energy used for the repair shops, 
and all leakages, is 75.4 watt-hours per 
ton-mile. 

The Crystal Palace three-car trains 
weigh 102 tons, and in this the weight 
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The repair shops and carriage sheds 
at Peckham Rye, as well as the switch 
cabins, buildings, and the new carriage 
sheds for electrical stock at Norwood 
Junction, were designed and carried out 
under the supervision of Charles F. 
Morgan, the chief engineer of the 
Brighton Company. 

A bird’s-eye view of one of the trucks 
shows the motors and equipment, and 
the contactor is also separately illus- 
trated. 





pow 
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Preparing for 1911 New York Elec- 
trical Exposition. 

Active preparations are already un- 
der way for the fifth annual New York 
Electrical Exposition, which will be 
held October 11 to 21 in the New Grand 
In a cireular recently 


Central Palace. 
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FIG. 3.—BRIDGE AT DENMARK HILL. 


of the electrical equipment, including 
all cables for lighting, lighting fix- 
tures, motor-compressor, and all elec- 
tric gear, boosters, etc., amounts to 
nineteen tons. 

The contractors for the extension are 
Allgemeine Elektricitits Gesellschaft 
of Berlin, who have also supplied the 
electrical equipment of the trains. The 
Metropolitan Amalgamated Carriage & 
Wagon Company have built the motor 
coaches and part of the trailing stock, 
the remainder being constructed by the 
Railway Company at their own works 
at Lancing. The overhead work, feed- 
ers and distributing system were all 
executed by R. W. Blackwell & Com- 
pany of London. 


issued by the exposition company, the 
merits of this new building are set 
forth. 

The exposition this year will be dis- 
tributed over three floors of the build- 
ing. The entire first floor will be de- 
voted to a variety of exhibits similar 
to those given in the Madison Square 
Garden .during the past four years. 
The second floor is to be of an excep- 
tional nature, showing articles in act- 
ual manufacture with electricity as the 
basis of operation. The third floor will 
be devoted exclusively to the electric- 
automobile industry. 

George F. Parker, 124 West Forty- 
Second Street, New York, N. Y., is 
manager. 
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Resistance at Low Temperatures. 
The resistance of metals at very low 
temperatures has been investigated by 
H. Kamerlingh Onnes, at the University 
of Leiden. By the evaporation of 
liquid helium he has succeeded in car- 
rying out measurements at tempera- 
tures 271.5 degrees below zero centi- 
grade, or within 1.5 degrees of the 
absolute zero of temperature. 

When it was first noticed that the 
temperature coefficient of resistance for 
most pure metals was approximately 
the same as for the expansion of gases, 
it was predicted that the resistance 
would disappear at the absolute zero. 
Alloys, however, showed.a different 
variation, and appeared to reach a mini- 
mum resistance at some particular tem- 
perature. 

The resistance of a platinum wire at 
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(melting ice), while a specimen con- 
taining only 0.005 per ‘cent of impurity 
reached a resistance of only 0.2 per 
eent. Here again it seems probable 
that the resistance of the pure metal 
would become zero. 

It seems to be certainly proved that 
the resistance of pure metals does not 
reach a minimum and increase again 
as the temperature is lowered. 





New Wireless Law Effective July 1. 

After the first of July, ocean-going 
vessels carrying more than fifty pas- 
sengers will be liable to a fine of $5,000 
unless they are equipped with a wire- 
less-telegraph apparatus capable of 
transmitting messages to a distance of 
not less than 100 miles and manned by 
an operator carrying a certificate is- 
sued by this or a foreign government. 














FIG. 4.—CAR SHOPS AT PECKHAM RYE. 


20 degrees above absolute zero was 
found to be only 1.7 per cent of its 
resistance at the temperature of melt- 
ing ice. With still lower temperatures 
the resist decreased still further, 
and at 4.3 degrees absolute reached 
1.19 per cent remaining constant at 
that value down to 1.5 degrees. As 
this platinum was not chemically pure, 
and as the resistance decreases more 
the purer the metal, it seems possible 
that the resistance would become zero 
for the pure metal. 

Similarly with gold, a specimen con- 
taining 0.015 per cent of impurity 
reached a resistance about 1.0 per cent 
of the value at ordinary temperature 


Regulations governing wireless equip- 
ment, under an act of Congress passed 
June 24, 1910, to become effective July 
1, 1911, were issued by the Commis- 
sioner of Navigation. 

To secure eertificates, wireless opera- 
tors must pass eXaminations at one of 
the Government navy yards or naval 
stations. The regulations require that 
sufficient current for the operation of 
wireles apparatus shall be furnished at 
all times while a vessel is under way, 
and give notice that after January 1, 
1912, ships must provide storage bat- 
teries or other auxiliary for the equip- 
ment in ease of an accident to the ves- 
sel’s dynamo. 
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The Aichiken Commercial Museum. 
A commercial museum has been es- 
tablished in Nagoya, Japan, for the pur- 
pose of exhibiting both domestic and 
foreign products with the idea of im- 
proving trade and industry. There are 
three buildings for exhibition purposes 
and a library and laboratory are also 
maintained. The director is T. Yama- 
guchi. The museum was opened to the 
publie on January 15, 1909. 

One purpose of the museum is to fur- 
ther the introduction of foreign goods 
and to assist in their importation. They 
invite foreign manufacturers to send 
machinery and other products to the 
museum for exhibition purposes and 
especially to send catalogs and litera- 
ture giving detailed descriptions, as a 
superficial description of complicated 
machinery is to foreigners often use- 
less. Foreign exhibitors are placed on 
the same footing as native exhibitors 
and no charges are made for exhibit 
space. Transportation on _ exhibits 
must be paid to the port of entry, Kobe, 
transportation from that point being 
paid by the museum. Duties are remit- 











FIG. 5.—CONTACTORS. , 


ted on any commodities which are cer- 
tified by the museum authorities to be 
for the purpose of exhibition only. 

Nagoya is.a city of 400,000 popula- 
tion, and rapks fourth in Japan. It 
has been ¢alléd, thé»Birminghom of 
Japan, as it~éontdin$ “many manufac- 
turing industries: Prominent among 
these are cotton,, silk and porcelain, 
but many others such as cement, 
hosiery, pumps, and rope-making are 
carried on on a large ‘scale. An im- 
mense sum of money is being expended 
for the construction of a.harbor and 
the city will later be a port of entry. 

The museum invites correspondence 
from foreign manufacturers. 
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American Institute of Electrical Engineers. 


The annual 
tion of the American Institute of Elee- 
be held in Chi- 


eago, Ill... June 26 to June 30, inclusive. 


twenty-eighth conven- 


trical Engineers will 


The official headquarters of the Insti- 
tute will be at the Hotel Sherman, cor- 
Clark 
the technical sessions will be held on 


ner of and Randolph Streets; 





DUGALD C, JACKSON, PRESIDENT (1910- 
1911) 

the seeond floor. The meetings and 

papers committee has arranged for a 

very busy meeting, the first technical 


session beginning on Tuesday morning 
at 10:00 There 


SeSS1ON 


o’cloek will be an 


electric lighting on Tuesday 


evening at 8:30 o’elock, a railway ses- 
We Inesday 10-00 


sion on morning at 


Twenty-Eighth Annual Convention, Chicago, June 26 to June 30. 





On Friday morning at 10:00 o’elock 
there will be a general session, paral- 


leled by a high-tension transmission 
session at the same hour. The formal 


of the eonvention will be 


econeluded with the edueational session 
which is scheduled for 2:30 o’eloek Fri- 


exercises 


day afternoon. 





RALPH W. POPE, SECRETARY (1910-1911). 


The convention will be 
general reception at the Hotel Sher- 


opened by a 


on the even- 
ing of Monday, June 26. During the 
reception and light 
be On 
afternoon a cireular tour will be made 
of the Hawthorne Works of the West- 


man, followed by dancing, 


refresh- 
Tuesday 


dancing 


ments will served. 











turning by train to the Union Station 

On Wednesday, at 1:00 P. M.. the 
Electric Club of Chicago will tender a 
complimentary luncheon to the mem- 
bers of the American Institute of Elee- 
trical Engineers at the Hotel Sherman 
and there will be four or five five-min- 
ute addresses and a musical program. 





GEORGE A. HAMILTON, TREASURER (1910- 


1911). 
° 

At 2:00 P. M., on Wednesday, the la- 
dies will visit the Art Institute, where 
there will be a reception, gallery tour 
and tea. 

There will 
Michigan on Wednesday evening for 


be a boat trip on Lake 


both ladies and gentlemen. The steam- 


er United States will leave Chicago at 





VICE-PRESIDENT 
1911) 


JOHN J. CARTY, (1909- 
o’clock, an industrial power session on 
Wednesday afternoon at 2:30 o’elock, 
paralleled by a telephone and telegraph 
session On Thurs- 
day the high-tension transmission ses- 
meet at 10:00 o’eclock, and 
conference of officers 


at the same hour. 


sion will 


there will be a 


and delegates in the evening. 





VICE-PRESIDENT 
(1909-1911). 


PAUL M. LINCOLN, 
ern Electric Company and the Fisk and 
Quarry Street stations of the Common- 
wealth Edison Company. The train 
will leave the Union Station at Adams 
and Canal Streets in time to take the 
party to the Hawthorne works for 
luncheon, afterward conveying the 
party to the generating stations, re- 





MORGAN BROOKS, VICE-PRESIDENT (1910- 
1912). 

8:15 P. M., and there will be music 

and dancing on board, as well as a 

special entertainment. 

The visiting ladies will enter- 
tained at luncheon at the South Shore 
Country Club on Thursday, the party 
leaving the Sherman Hotel in automo- 
biles at 11:00 A. M., going through the 


be 
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south side boulevards and parks to the 
South Shore Country Club, which is 
located on Lake Michigan south of 
Jackson Park. 
On Thursday 
train will convey the members of the 
Institute to the works of the Indiana 
Steel Company at Gary, Ind., as guests 
of the General Electric Company. 
There are several golf links in or 


afternoon a_ special 


near Chicago, the privileges of which 
have been extended to the visitors dur- 
ing the convention. 

It is expected that there will ve a 
large attendance at the Chicago con- 
The 


tee has worked hard to arrange for a 


vention. entertainment commit- 
fitting welcome to the American Insti- 
tute of 
absence from Chicago since 1892. 


Electrical Engineers after an 





The official program has been an- 
bounced as follows: 

PERCY H. THOMAS, VICE-PRESIDENT (1910- 
1912) 


Tuesday, June 27. 
10:00 A. 
President’s Address, “Electrical Engineers 


POWER STATION SESSION, M. 
and the Public,” 
Introduction 

Dunn, 

“Development of the Modern Central Sta- 
tion,” by C. P. Steinmetz. 

“Tests of Oil Circuit-Breakers,” 
Merriam. 

“The Use of Power-Limiting Reactances 
with Large Turbo-Alternators,” by R. F. 
Schuchardt and E. O. Schweitzer. 

Luncheon at 1:30 P. M. at Western Elec- 
tric Company’s Hawthorne Works, followed 


by Dugald C. Jackson. 
of President-Elect, Gano 


by E. B. 


by visits to Commonwealth Edison Com- 
pany’s power houses. 
ELECTRIC LIGHTING SESSION, 8:30 P. M. 


“Depreciation as Related to Electrical 
Properties,” by Henry Ploy. 

“Important Features Entering into Mak- 

ing of Appraisals,” by H. M. Byllesby. 
Wednesday, June 28. 
RAILWAY SESSION, 10:00 A. M. 

“Electrical Operation of the West Jersey 
& Seashore Railroad,” by B. F. Wood. 

“Analysis of Electrification,” by W. 
Murray. 

“Induction Machines for Heavy Single- 
Phase Motor Service,” by E. F. W. Alex- 
anderson. 

INDUSTRIAL POWER SESSION, 2:30 P. M. 

“Automatic Motor Control for Direct-Cur- 
Trent Motors,” by Arthur C. Eastwood. 


Ss. 
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“Limitations of Rheostat Control.” by L. 
L. Tatum. 
“Control of High-Speed Electric Eleva- 


tors,” by T. E. Barnum. 
“Electrically-Driven Reversing 
Mills,” by Wilfred Sykes. 
PARALLEL MEETING, TELEGRAPHY 
TELEPHONY SESSION, 2:30 P. M. 


“Multiplex Telephony and Telegraphy by 
Means of Electric Waves Guided by Wires,” 
by George O. Squier. 


rolling 


AND 





DAVID B. RUSHMORE, MANAGER (1908-1911). 


“Telegraph Transmission,” by F. F. 
Fowle. 

“Commercial Loading of Telephone Cir- 
cuits in the Bell System,” by Bancroft 


Gherardi. 

“Problems in Telephone Traffic Engineer- 
ing,” by F. P. Valentine. 

Boat trip on Lake Michigan, 8:15 P. M. 


Thursday, June 29. 


HIGH TENSION TRANSMISSION SESSION, 
10:00 A. M. 
“Dielectric Strength of Air, II,” by J. 
B. Whitehead. 


“The Law of Corona and the Dielectric 
Strength of Air,” by F. W. Peek, Jr. 

“Transmission System of the Great West- 
ern Power Company,” by J. P. Jollyman. 





a 


CHARLES W. STONE, MANAGER (1908-1911). 


“Transmission System of Southern Power 
Company,” by W. S. Lee. 

“Transmission System of the Great Falls 
Power Company,” by M. Hibgen. 

“Electric Line Oscillations,” by G. Fac- 
cioli. 

Visit at 2:30 P. M. to Indiana Steel Com- 
pany’s plant, Gary, Indiana. 

Conference of Institute officers and Sec- 
tion delegates, under auspices of Sections 
Committee, at 8:30 P. M. 


Friday, June 30. 
GENERAL SESSION, 10:00 A. M. 


“Economical Design of Direct-Current 
Electro-Magnets,” by R. Wikander. 
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“Electrolytic Corrosion in Reinforced Con- 
crete,” by C. E. Magnusson and G. H. Smith. 

“Wave Shape of Currents in an _ Indi- 
vidual Rotor Conductor of a Single-Phase 
Induction Motor,” by H, Weichsel. 

“The Choice of Rotor Diameter and Per- 
formance of Polyphase Induction Motors,” 
by Theodore Hoock. 

“The Application of Current Transform- 
ers in Three-Phase Circuits,” by J. R. Craig- 
head. 

“The Cost of Transformer Losses,” 
E, C. Stone and R. W. Atkinson. 


by 


PARALLEL MEETING. 
MISSION SESSION, 


“Solution to Problems in 
Spans,” by W. L. R. Robertson. 

“Sag Calculations for Suspended Wires,” 
by P. H. Thomas. 

“Mechanical and Electrical Characteris- 
tics of Transmission Lines,” by Harold Pen- 
der and H. F. Thomson. 

“The High-Efficiency Suspension 
tor,” by A. O. Austin. 

EDUCATIONAL SESSION, 2:30 P. M. 

“Tentative Scheme 
Administration of a 
Ralph D. Mershon. 

The officers and board of directors of the 
American Institute of Electrical Engineers 
are as follows: 


HIGH-TENSION 
10:00 A. M. 


TRANS- 


Sags and 


Insula- 


and 
by 


of Organization 
State University,” 





W. G. CARLTON, MANAGER (1908-1911) 

President, Dugald C. Jackson, Boston, 
Mass. 

Junior Past-Presidents—Louis A. Fergu- 
son, Chicago, Ill.; Lewis B. Stillwell, New 
York. 

Vice-President —John J. Carty, New 


Paul M. Lincoln, Pittsburg, Pa.; Paul 
Morgan Brooks, 
York; 


York; 
Spencer, Philadelphia, Pa.; 
Urbana, Ill.; Harold W. Buck, New 
Percy H. Thomas, New York. 

Managers—David B. Rushmore, Schenec- 
tady, N. Y.; W. G. Carlton, New York; 
Charles W. Stone, Schenectady, N. Y.; H. 
E. Clifford, Cambridge, Mass.; A. W. Ber- 
resford, Milwaukee, Wis.; W. S. Murray, 
New Haven, Conn.;: Henry H. Norris, Itha- 
ca, N. Y.; Severn D. Sprong, New York; H. 
H. Barnes, Jr., New York; R. G. Black, 
Toronto, Ont.; W. S. Rugg, New York; C. 
E. Scribner, New York. 

Treasurer—George A. Hamilton, 
beth, N. J. 

Secretary—Ralph W. Pope, New York. 


_ 
> 


Eliza- 


- 
+> 





Electrical Opportunities in Uruguay. 

Consul F. W. Goding, of Montevideo, 
states that the opportunities for the 
sale of American electrical goods and 
machinery in Uruguay, South America, 
are unlimited, but do not seem to arouse 
the interest of American manufacturers. 
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Dynamo and Standardizing Labora- 
tories of University of Kansas. 

A new electrical engineering labora- 
tory has recently been installed by the 
Electrical Engineering Department of 
Kansas University. A number of 
peculiar conditions governing this in- 
stallation made 


careful planning. 


necessary some 
The rooms are to be 
used only temporarily, and are small. 
The dynamo laboratory is located in 
the northwest corner and the standard- 
izing laboratory is located in the south- 


very 


west corner, adjoining the dynamo lab- 
the basement of Marvin 
Hall, the engineering building. The 
dynamo approximately 
thirty-four by thirty-nine feet, and the 
standardizing laboratory nineteen by 
thirty-four feet, with fourteen-foot ceil- 
ings of wood-beam construction and a 
concrete floor, and is well lighted and 

This being only temporary 
apparatus put in 
place with the fewest possible solid con- 
nections to any ‘part of the building, 
thus not disfiguring any part. Every- 
thing can be moved without disturbing 
many connections. The laboratory ap- 
paratus has also been designed so that 
additions can be easily made. 

The general plan of the dynamo lab- 
oratory is shown in Fig. 1. The main 
switchboard, located in the dynamo 
laboratory, is made up of marble slabs 
twenty-eight inches wide by fifty-two 
inches high, with a top slab on the mid- 
dle panel twenty inches high, and is lo- 


oratory, in 


laboratory is 


ventilated. 


quarters, has been 


eated at the side of the room. A view 
of the board is shown in Fig. 2. Power 


is supplied to this board by 220-volt 
three-wire direct-current system. It 
controls all circuits for the dynamo 
laboratory as well as those for the 
standardizing laboratory, and also con- 
trols a motor-generator set consisting 
of a 220-volt motor, a 220 or 130-volt 
three-phase alternator-generator, and a 
125-volt direct-current generator. Speed 
adjustment is obtained by connecting 
the armature to 110 or 220 volts, and a 
rheostat in the field cireuit for. fine 
adjustment. Another small motor-gen- 
erator set is made up of two small ma- 
chines provided withifly wheels, so that 
they will not be so-mueh affected by 
sudden variations’ in voltage, and is 
used for lamp testing and calibration 
of instruments. 

Panel A is for the control of the 
large motor-generator set, and panel B 
contains switches for distribution, also 
a duplicate motor control like that on 
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panel A, this being used for any motor 
on the platforms, connected for 110- 
volt operation. The terminals used are 
the same as those used at the Bureau 
of Standards, taper plug and recept- 
acle, not readily pulled out unless giv- 
en a slight twist and making a very 
good contact, because in twisting they 
are kept clean, and so far have given 
perfect satisfaction. When in place 
there are no exposed parts, as the re- 
ceptable itself is below the front face 
of the slab and protected by rubber 
bushing and wooden handle on the plug 
itself, thus insuring no trouble if any- 
thing should fall across the board in 
making connections or otherwise. 
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and passing through the cross-pieces 
of the platforms, these cross-pieces 
serving as support for the runway for 
the cables or wires connecting the plat- 
form terminals to the terminals on pan- 
els D and E. The terminals are lo- 
eated on three-foot centers, three on 
each side of the platform, making six 
terminals per machine. Where neces- 


‘sary, the machines are lined up on the 


same platform, as where a short belt 
has to be used or where two belts are 
necessary. ; 

The load panels are located in the 
northeast corner of the laboratory and 
are made up of a four-inch-channel- 
iron framework with oak front pieces 







































































- 10 Orn arto .#a0n4 10n? 
%o Srawanmos em neon Toms 





























FIG. 1.—PLAN OF DYNAMO LABORATORY 


Terminals on the main board 
connected to a duplicate of panel C, in 
the standardizing laboratory. Panels 
C and E contain terminals connected 
to the platforms and load panels in the 
northeast corner of the room, which 
well be described later. 

The platforms are three feet wide, 
twelve inches high, and made in sec- 
tions eleven feet:long. The sides of the 
platforms are oak, making a very good 
material for holding standard. ter- 
minals. The tops are made of soft pine 
two inches thick, and form a very good 
material for holding lag bolts that are 
used to fasten down machines. The 
platforms themselves are held down by 
means of bolts fastened in the concrete 


are 


upon which are mounted the switches. 
The rear is of pine upon which are lo- 
eated standard lamp receptacles, as 
shown in Fig. 3. The panels are twen- 
ty-eight inches wide and are exact du- 
plicates except in one detail, which will 
be explained: later; they are arranged 
in three sections, each containing 
thirty-six lamps. By means of single- 
pole switches the following numbers of 
lamps can be connected: 1, 2, 3, 5, 5, 
10,10. These sections are connected to 
standard terminals at the bottom of the 
panel, whereby these sections ean be 
connected in star or delta. Double-pole 
switches are provided so that corres- 
ponding sections on each panel can be 
connected together in case additional 
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load, larger than that of one section, is 
wanted. These double-pole switches are 
provided on one panel at present, but 
when additional panels are added, dou- 
ble-pole switches will be put on each 
panel, and connection between panels 
will be in the form of a bus. 

The lamps located back of the board 
are protected and out of the way. 
Using standard screw receptables, use 
could readily be made of standard re- 
sistance units. So far old carbon lamps 
have been used. These were bought at 
about one-third original price. 

All wires or cables used are of No. 6 
B. and S., with rubber and braid in- 
sulation, except those from the main 
switchboard to the motor-generator set 
ind the incoming line, which are a 
vreat deal larger. No. 6 wire gives 
ample current-carrying capacity, as 
the machines used are relatively small. 
[he wires are supported on porcelain 
knobs fastened to two-inch by four-inch 
uprights, which in turn are fastened to 
window casing and footboard. 

A one-ton duplex crane with eight- 
inch beam track was installed above 





FIG. 2.—MAIN SWITCHBOARD. " 


the platform, the track in form of let- 
ter U, to facilitate the handling of ma- 
chines and moving as tests require. 

In order to save time on the part of 
the student and to be able to make 
connections with ease, dynamometer 
boards have been made up. The board 
is thirty inches wide, five feet long, and 
the top of the table part is about forty- 
two inches above the floor, with a panel 
fastened vertically to the back. The 
frame and panel is made of oak. The 
rest, including a shelf under the table 
for field and starting rheostats, is made 
of pine. The table, being quite heavy, 
is provided with castors so that it can 
be very easily moved around. 

The panel contains switches for main 
circuits, switches for connecting meters 
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into any of these main circuits, with- 
out any possibility of short-circuit, also 
an auxiliary circuit containing a cir- 
cuit-breaker for use where tests de- 
mand it. All circuits are provided with 
binding posts to facilitate connecting 
up the machines and meters when de- 
sired. 

In addition to the load panel, 
rheostats, shown in Fig. 3, have been 
made up of standard resistance units, 
connected to eleven single-pole double- 
throw switches, with busses mounted 
on slate slab one inch thick, ten inches 
wide, and thirty-six inches long, and 
this is all mounted on a framework 
made from one-inch angle iron. The 
whole rheostat is only ten inches wide, 
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inclosed in a wooden frame and pro- 
vided with binding posts. All leads 
of the machines are brought out to 
terminal boards containing binding 
posts, except those of the alternating- 
current machines, which have small 
plug and receptacle. This protects 
the lead from injury, but still gives 
the student the experience of connect- 
ing up the machines. Flexible leads 
have been made up with solid ends, 
and connectors (straight and tee), are 
provided to facilitate making connec- 
tions between the machines and the 
boards. For plugging from panel to 
panel, cords six feet long with the 
standard plug are provided. In some 
eases longer leads are necessary, in 
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FIG. 3.—FRONT VIEW OF LOAD PANEL, SHCWING LOAD RHEOSTAT AND FLEXIBLE 
LEADS IN RACK. 


thirty-six inches long and thirty inches 
high. Binding posts are fastened to the 
busses; and castors put on the frame 
so that it makes a very easily handled 
rheostat. 

The resistance units are made of 
zero-temperature-coefficient high-resist- 
ance wire, of 62.5 ohms per unit and 
1.82 amperes current-carrying capac- 
ity, and nearly non-inductive. This 
rheostat then provides for a constant 
load and not a changing load as pro- 
vided by a rheostat made up of ordi- 
nary iron wire. 

The frames as made up provide for 
additional resistance units being added 
at any time, and make a very compact 
and self contained rheostat. 

All field and starting rheostats are 





which case leads with one end termin- 
ating in a plug and the other in a solid 
wire are used. They are also used in 
connecting from board to platform. 
This solid end protects the flexible lead 
and gives a good and firm contact in 
a binding post. Some of these leads 
are shown in Fig. 3. 
STANDARDIZING LABORATORY, 

Part of this room is partitioned off 
to serve as a photometer laboratory. 
The main part is provided with tables 
made. of two-inch pine tops, three feet 
wide and six feet long, with gas-pipe 
legs, using flanges to fasten to top and 
serve as foot for the legs. The tables 
used for calibration purposes are 42 
inches high and are located against the 
walls. This allows the galvanometers 
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the wall. Other 


tables only 30 inches high are used for 


to be fastened on 
ealeulations, ete. 
The the 
wall are located in pairs and one ter- 
located 


made up of 


calibration tables against 


mial board is between them. 


This 


contains twelve terminals, in pairs, for 


hoard is oak, and 


voltage and current from same wires. 


For ammeter or wattmeter calibration, 


a heavy-current battery is provided, 


and located in this room. 
The photometer room is also pro- 
vided with tables similar to those in 


the other part of the laboratory, but 
the tops are only three feet each way 
and 42 inches high, forming a support 
for the photometer track, instruments 


and regulating rheostats. The track is 


also provided with two supports be- 
tween the tables. 
The terminal boards for this room 


are located opposite the tables, and are 


not made up with terminals in pairs 


or provided with heavy-current wires, 


m 
as such are not necessary. These ter- 


minal boards and intermediate connee- 


tions provide for the control of the 
machines in the dynamo laboratory, 
from which power is taken for the 


testing. 
For photometer work the following 


apparatus is provided: Universal ro 


tator, ordinary sight box, Lummer- 


Brodhun improved photometer, im- 


photometer, standard 
Sharp-Millar 


proved flicker 


lamps and instruments, 
portable photometer. 
For the standardizing equipment the 
following is provided: potentiometer 
standard ell, 
‘and D.C 


resistances, 


with standard _resis- 
tances, A, ( 


standard 


. comparator with 
high-grade _ resis- 
low-resistance bridge, 


tanee bridge. 


three-element oscillograph, complete 
with all necessary attachments, giving 
a chance for study of alternating-cur- 
rent phenomena, complete line of tele- 
phone instruments and a complete au- 
tester and 
inductance 
of measur- 


tomatie exchange, trouble 


portable trouble bridge, 
bridge, and a complete line 
ing instruments of various makes for 
testing, so chosen that they will take 
eare of any test that may come up in 
the laboratory. By means of shunts, 


resistances, series transformers and 
potential transformers, the range can 
be greatly increased. 

the 


compression rheostats are provided for 


In addition to above, earbon 


fine adjustment, and low-resistance, 


heavy-current rheostats, made up of re- 
sistance units, for heavy-current work. 
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THE POLYPHASE INDUCTION MO- 
TOR.' 
BY F. A. FISH. 

The fundamental principle on which 
all electric motors operate is that there 
is always a force exerted between a mag- 
netic field and a wire carrying an electric 
current, if the wire is situated in the 
field and the axis of the wire is not par- 
allel with the direction of the field. In 
reality, the foree action is between the 
main magnetic field and the local mag- 
netic field produced around the wire by 
the current flowing into it. Also, the 
main magnetic field (hereafter called 
simply the field) is generally produced 
earrying a cur 
the 


wire 


eoil of 


The 


by a 


rent. direction of force 





FIG. 1.—DIAGRAM OF WINDINGS. 
action is at right angles to both 
the axis of the wire and the di- 


rection of the field, and its value is 
proportional to the strength of the field, 
the strength of the current, and the sine 
of the angle, between the direction of 
the field and the axis of the wire. There- 
fore, in all electric motors as much of 
the wire. as possible is placed at right 
angles to the direction of the field. In 
nearly all motors the magnetic field is 
produced by electric cerrents. In cer- 
tain types of motors, including direct- 
current motors, the currents which are 
acted upon by the magnetie field flow di- 
rectly from a generator ; in certain other 
types, including the induction motor, 
the currents are produced in a secondary 
winding by an electromotive foree in- 
duced in the wires of this secondary 
winding by the relative motion of the 
wires with respect to the field. 

The essential elements in the construc- 


1 Abstracted from The Iowa Engineer. 
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tion of the polyphase induction motor 
are as follows: The stationary portion, 
frequently called the stator, is usually a 
short hollow cylinder of laminated iron. 
held together by a suitable frame. The 
inner surface of this cylinder is slotted 
to receive the wires from the supply eir- 
cuit which, at the same time, produces 
the magnetic field and supplies the pow- 
er to the motor. The rotating element 
or rotor is also a laminated cylinder, 
slotted on the outer surface to receive 
the wires on which the magnetic field 
acts. 

Fig. 1 is a diagram illustrating, at 
right 
rotor 
phase induction motor. 


angles to the shaft, the stator and 
and windings of a four-pole, two- 
The connections 
are shown complete for phase A’ of the 
stator winding (or, as it is frequently 
called, the primary winding). The con- 
nections for phase B’ are omitted for the 
sake of clearness. The rotor winding, 
or secondary, may have any number of 
phases or inductors. It very commonly 
consists of insulated copper bars laid in 
slots and connected all together at each 
end; this is known as a squirrel-cage 
rotor. In all cases the rotor windings 
are closed windings and are always 
equivalent to a winding having the same 
number of phases and the same number 
of inductors as the primary, or stator, 
winding. In Fig. 1 the rotor winding 
shown is one having the same number of 
phases and inductors as the primary. 
The clearance, or air gap, between the ' 
inner surface of the stator core and the 
outer surface of the rotor core varies 
from 0.015 inch in small motors to 0.125 
inch in large motors. 

When the primary windings A’ 
B’ are connected to a two-phase source 


and 


of supply, a rotating magnetic field is 
This may be 
Consider 


produced in the air gap. 
explained briefly as follows: 
an instant when the current in phase A’ 
is a maximum and flowing in at 1 and 
out at 2; the system being two phase, 
the current in be 0. 
Tracing the current through phase A’, it 
will be noticed that it flows away from 
the reader in the group of three conduc- 
tors at A’,, toward the reader at the 
group A’, away from the reader at A’,. 
and toward the reader at A’,. The mag- 
netic field produced by this current will 
be most dense at the points SA and NA, 
and will be zero in the part of the air 
gap immediately under the groups of 
conductors. Flux will pass inward across 
the air gap at points marked NA, and 
outward across the air gap at points 


phase B’ will 
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marked SA. In other words, there will 
be four polar regions in the air gap. 
Now consider an instant of time a little 
later when the current in B’ is a maxi- 
mum and in A’ it is zero. In a sixty- 
eyele circuit this will be 0.00417 second 
after A’ is a maximum. It will be seen 
that at this instant the polar regions will 
be situated at SB and NB, that is, they 
have moved through one-eighth of the 
circumference. At the end of another 
quarter of a cycle they will have moved 
on another eighth of the circumference, 
and so on. That is, the poles travel 
around the air gap at a speed equal to 
twice the frequency divided by the num- 
her of polar regions established by one 
phase. This flux necessarily cuts the 
primary conductors, and its value will 
be such that the counter electromotive 
force so generated will be nearly equal 
o the impressed electromotive foree. 
Let it be supposed for the moment that 
the secondary, or rotor, windings are 
Thus the 
will have induced in them an electro- 
motive foree equal to the counter electro- 
motive force generated in the primary 


stationary. rotor windings 


winding, and sinee they are closed wind- 
ings of low impedance, a large current 
will flow. The action of the rotating 
field upon these currents will be to pro- 
duce a large torque in the direction of 
the flux In all, except very 
small, induction motors, the 
which would flow in the windings, if 
full electromotive force were impressed 
with the rotor stationary, would be ex- 
cessive. On this account, induction mo- 
tors must be started either by using a 
fractional voltage at the terminals or in- 
serting extra resistance in the rotor 
windings, which would afterward be cut 
out of cireuit. Since the speed of the 
flux is constant, it will be clear that as 
the rotor speed increases, the relative 
speed of the field and the rotor inductors 
will decrease and with it the electromo- 
tive force and current. The rotor will, 
of course, continue to accelerate until the 
driving torque is reduced to a value 
which equals the. resisting torque. If 
the secondary circuits were open, the 
primary current would be only sufficient 
to produce a flux necessary to generate 
an electromotive force equal to the im- 
pressed electromotive force. But when 
the secondary windings are closed, the 
secondary magnetomotive force weakens 
this field, thus causing an increase of 
primary current until the secondary 
magnetomotive force is balanced by ad- 
diticnal primary magnetomotive force. 


rotation. 
current 
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The primary current may, therefore, be 
considered as having two components, 
one progucing the actual flux and the 
other balancing the secondary magneto- 
motive force. 

Of the total actual flux produced by 
the primary windings a few per cent 
will not cross the air gap but will sur- 
round the primary conductors only. This 
is known as the leakage flux and gives 
rise to what is called the primary leak- 
age reactance. The secondary conductors 
will also produce a certain amount of 
flux which surrounds the secondary con- 
ductors only, and which gives rise to the 
secondary leakage reactance. 

Consider now that the rotor exerts no 
resisting torque and is rotating at a 
speed equal to that of the magnetic field. 
This speed is known as the synchronous 
speed. If now a resisting torque be put 
upon the rotor its speed will necessarily 
decrease and there will be a resulting 
relative motion between the magnetic 
field and the This 
relative motion will produce an electro- 


rotor conductors. 
motive foree and consequently a current. 
The speed will decrease until this cur- 
rent produces a torque equal to the re- 
sisting torque. If n represents the syn- 
chronous speed and »’ the actual speed 
of the rotor, then the ratio (n-n’)/n is 
The value of the 
slip required for a motor to carry a giv- 
en load will depend upon the value of the 
secondary impedance. The smaller the 
value of the secondary impedance, the 
smaller will be the electromotive force 


known as the slip. 


necessary to produce the current re- 
quired for the load; consequently, the 
slip will be less, since the electromotive 
force generated in the rotor windings is 
directly proportional to the slip. Con- 
sidering only the common flux which 
threads both the primary and the sec- 
ondary windings, the value of the elec- 
tromotive force e’’ on the secondary 
winding will evidently be equal to se’, 
where s is the slip and e’ the primary 
induced electromotive force. This rela- 
tion only holds when the secondary has 
as many inductors per phase as the pri- 
mary; that is, when the ratio of trans- 
formation is unity. A little consideration 
will show that when the rotor is revolv- 
ing, the secondary frequency is not equal 
to the primary frequency, but is equal 
to s times the primary frequency. There- 
fore, if 2’’ represents the secondary 
leakage reactance at standstill, its value 
at slip s will be equal to s 2’’. 

It has been stated that the primary 
current may be considered as having two 
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components. There is also a third com- 
ponent which supplies the core loss of 
the motor. This core-loss component is 
in phase with the primary impressed 
electromotive force while the magnetiz- 
ing component lags ninety degrees be- 
hind the primary impressed electromo- 
tive force. The component which bal- 
the 
force may be called the working com- 


ances secondary magnetomotive 
ponent, and it will be in exact opposition 
to the secondary current. 

It is common practice to insert extra 
resistance in the secondary circuit at 
starting and cut it out as the rotor 
reaches normal speed. 

The larger the slip at which maximum 
torque is desired, the larger must be the 
resistance. To secure good speed regu- 
lation, the slip must not be large; to se- 
cure good efficiency, the resistance must 
not be large; so that on both accounts 
the running value of the resistance must 
be small. 


<~>--—-——™ 


Appropriation for University of IIli- 
nois. 

The appropriation made by the State 
for the University of Illinois during 
the recent session of the Legislature, 
includes $200,000 for a new building 
for the College of Engineering, $180,- 
000 the maintenance of this 
lege and the expenses of the Engineer- 


for eol- 


ing Experiment Station, and $12,000 
for shop materials. For mining en- 
gineering and maintenance $30,000 


was appropriated ; for mining engineer- 
ing equipment, $25,000; for co-oper- 
ative work with the United States 
Geological Survey, $5,000. , 

A tax of one mill will hereafter be 
levied for the benefit of the University 
fund. It is estimated that this will 
amount to $2,250,000 a year. 





New Canadian Generating Plant. 

The British Canadian Power Com- 
pany, now operating a combined elec- 
tric and compressed-air power plant at 
Cobalt, Canada, will construct a power 
plant at Wawaiton Falls, on the Met- 
tagami River, to supply current to the 
Poreupine District. The main dam to 
be built will give a head of 123 feet for 
two turbines, developing a total of 
4,000 kilowatts. The generators will 


supply twenty-five-cycle alternating 
eurrent at 12,000 volts. 
+ ee 


Exports of copper for the week end- 
ing June 15 were 7,269 tons; since June 
1, 15,330 tons; last year, 10,578 tons. 
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SUBWAY PLANS FOR CHICAGO. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


At the meeting of the Chicago Elec- 
tric Club on June 21, R. C. St. John, 
subway engineer, interestingly described 
his plans for a subway system, which 
he has previously presented before the 
City Council. 

Speaking of the congested 
condition of the downtown transporta- 
tion facilities, Mr. St. John said that 
efforts have and are being made to re- 
duce the congestion on the elevated loop 
and upon the streets in the loop district 
by increasing their capacities, but such 
be only a makeshift. 
Some relief might obtained if the 
station platforms on the loop structure 
were lengthened and the tracks rear- 
ranged, and the surface lines might 
carry more passengers if their cars were 
routed more but we 
would hardly notice the changes, for the 
longer trains would be just as much 
crowded and so would the surface cars. 

The river tunnels, two of which are 
in operation and one in course of con- 
struction, may relieve the congestion, 
but no relief has been noticed so far, 
and he said there never will be any 
marked relief from that source. There 
has been a mistaken idea as to the cause 
of the congestion on the street—it is not 
on aceount of the bridges, except dur- 
ing non-rush hours, but on account of 
the traffic on our streets stopping to 
permit the already delayed traffic in in- 
tersecting streets to proceed a few feet 
further in its slow retarded movement. 

The only adequate method of reliev- 
ing the congestion is to go under the 
street surfaces and construct subways 
through which cars and trains may pass 
without being stopped at every street 
intersection, as the cars on the surface 
now are, but only stopped at commo- 
dious stations to take on or let off pas- 
sengers. 

Mr. St. John said that the greatest 
delay to the movement of surface cars 
and elevated trains occurs within the 
district east of Halsted Street, north of 
Twelfth Street and south of Chicago 
Avenue, and while it is more acute in 
some places than in others, the whole 
district appears to require additional 
facilities for the movement of cars on 
trains, or in other words, subways; and 
this area should be considered the dis- 
trict where additional facilities should 
be given, so that any one, at his option, 
may, by car or train, move into, through 


present 


changes would 
be 


systematically, 
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or out of without delay, and thus by the 
easy transportation induce a more even 
distribution of business density than 
now exists. It would not be fair, how- 
ever, to reduce transportation facilities 
at any one point, although such facili- 
ties may originally have been the cause 
of business or property inflation at that 
point. It would seem to be fair to in- 
erease such facility at other points with- 
in this business district and induce 
thereby even business extension. 

The following principles were advo- 
eated in designing and locating initial 
subways: (1.) Should be capable of 
extension, and therefore be the founda- 
tion or nucleus of an extensive subway 
system. (2.) Should provide facilities 
for both elevated and surface lines. (3.) 
Should have sufficient capacity to mate- 
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possible, and the adjoining business 
places by bridging the streets during 
excavation and construction. Three 
years will be required to complete the 
proposed subways after the working 
drawings and surveys had been made. 
The estimated cost of the subways is 
as follows: State Street, $7,500,000; 
Harrison and Randolph Streets, $7,500,- 
000, making a total of $15,000,000. That 
is 5.413 miles of subway, or 21.474 miles 
of single-track subway. This does not 
include the cost of care of adjoining 
buildings, which, liberally estimated, 
would not cost over $1,000,000. 
Exhibiting a map showing the initia] 
step in his plan (shown herewith), Mr. 
St. John said that assuming that two 
blocks are not too many for one to walk, 
fixes the north and south subway in State 
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ROUTES OF INITIAL SUBWAY 


surface and elevated lines’ traffic. (4.) 
Should provide facilities to through 
route both elevated trains and surface 
ears between the North and South, the 
West and South Sides and the West 
and North Sides. (5.) Should permit 
abolition of elevated loop. (6.) Should 
provide facilities in all parts of the 
business district, so that business will 
spread evenly within that district. (7.) 
Should have no grade crossing. (8.) 
Should have no excessive grade. (9.) 
Should be well ventilated, drained and 
lighted. (10.) Should be fireproof and 
sanitary. (11.) Should not obstruct the 
construction of future subways in in- 
tersecting streets. 

Mr. St. John said that it is proposed 


| i 


IN BUSINESS DISTRICT. 


way in Randolph Street, and with the 
addition of a desire to extend the busi- 
ness district, it fixes the southerly east 
and west subway in Harrison Street. 
State Street is the most westerly street 
of 100 feet in width, which makes it im- 
possible for the north and south sub- 
way to be located further west. There 
are also no elevated structures in the 
streets chosen, except at intersecting 
streets. 

The speaker presented statistics 
showing the present volume of traffic 
and he explained what effect the sub- 
way outlined would have on these con- 
ditions. He also presented figures on 
the future traffic of Chicago and de- 
scribed how the present plans could be 


to construct the entire system with as made sufficiently flexible to accommodate 
little inconvenience to street traffic as any increase. 
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MAGNETIC CALCULATIONS. 
BY M. J. EICHHORN. 


The ecaleulation of electromagnets is 
a subject which presents considerable 
difficulties, both account of the 
mathematical expressions involved and 
on account of the scarcity of accurate 
data on this subject. The magnetic 
properties of iron and steel have been 
investigated by numerous scientists and 
the literature of the subject, scattered 
throughout various books and _ periodi- 
cals, is quite extensive, but the results 
obtained by different investigators are 
not in as close agreement as would seem 
desirable. In the following I will pre- 
sent and compare some of these data, 
btained from various sources, and also 
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FIG. 1—NOMOGRAMS OF MAGNETIC DATA 
FOR CALCULATING WINDINGS. 


tabulate some of the calculations, based 
hereon, by means of graphical tables. 

A very clear explanation of the eal- 
culations of magnetic circuits will be 
found in Silvanus P. Thompson’s book, 
‘Design of Dynamos,’’ published in 
London in 1903, and the reader is re- 
ferred to this work for the derivation 
of the formule commonly used and also 
for a list of books and articles giving 
additional information on this subject. 
Thompson gives on Plate 1 in this work 
the magnetic data for 
calculating windings drawn in a sys- 
uniform rectangular co-ordi- 
nates, the ordinates of which represent 
flux-density in maxwells per square inch 
and the abscisse ampere-turns per inch 
of magnetic path. I have constructed 
the nomogram, Fig. 1, which 


usual eurves of 


tem of 


shown in 
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gives the same data in the form of a set 
of scales, graduated so as to give all the 
information about one particular kind 
of material on one line. By this method, 
which is called the method of numbered 
points and is due to Maurice D’Ocaghe, 
the results so tabulated can be read off 
more quickly and without the liability 
of errors that is inherent in following 
a co-ordinate to the margin of the dia- 
gram. This method also permits a far 
closer and more accurate interpolation 
of the intermediate values than the 
Cartesian diagram. On examining Fig. 
1 closely, it will be found that the bot- 
tom scale of the five upper scales is 
identical and numbered from 2 to 200, 
representing the ampere-turns per inch 
of magnetic path. This 
logarithmic seale, and on this as a basis 


scale is a 


20000 
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The following example will illustrate 
the use of the nomogram. Supposing 
it is desired to find the number of am- 
pere-turns of excitation necessary to 
drive a flux of 15,050,000 maxwells 
through a cast-iron yoke of a dynamo, 
and that the cross-section of this yoke 
is 350 square inches and its length 18 
inches. The flux-density, usually de- 
noted by the letter B, is 15,050,000/350 
=43,000 maxwells per square inch. 
Looking for this value of the flux-den- 
sity on the scale for cast iron, we find 
opposite this value the value 67 
pere-turns per inch of magnetic path, 
and as the latter is given as 18 inches, 
the total excitation required is 1867 
1,206 ampere-turns. 

In examining the upper scales of Fig. 
1, | found a surprising similarity in the 


am- 


B=fLUX-DENSITY IN LINES PER SQUARE INCH. 


FIG. 


is plotted the flux-densities in lines per 
square inch for the various materials 
as given by Thompson. Wherever a 
point is taken on any of the scales 
shown, it gives by reading on the two 
juxtaposed scales a pair of values of 
these two quantities or variables, which 
belong together, so that if one is given 
the other can be found immediately. 
The bottom seale on which the data are 
plotted can of course be of any nature, 
and the reason why a logarithmic scale 
is used in this case in preference to a 
regular scale is that it is more condensed 
in the region of the higher values, where 
the flux-density changes more slowly. 
The three last lines of Fig. 1 show the 
relations of the quantities for the air- 
gap and for two kinds of iron carrying 
higher flux-densities. 


2.—NOMOGRAM FOR RELATION BETWEEN FLUX-DENSITY 


AND EXCITATION, 


appearance of these scales, and this led 
me to enlarge them to the same size, by 
projection on a parallel line, in such a 
manner that the distance between cor- 
responding points became the same on 
all the different scales for the flux-den- 
sity. When this was done, they could 
be superimposed and compared directly 
and then showed a very fair agreement, 
barring minor deviations, which might 
be due to irregularities in the curves 
and in the construction. In this man- 
ner I obtained the seale used as abscissa 
in Fig. 2, in which the ordinate-seale 
is the logarithmic for ampere- 
turns, same as in Fig. 1. This consti- 
tutes an anamorphosed system of co- 
ordinates, in which the abscissa is an 
empirical function of the flux-density. 
When the above-mentioned data from 


seale 
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Thompson are plotted on this system of 


co-ordinates, we Fig. 2, in which 
the 
approach to straight lines 
lines in this 
data and the 


straight 


get 
into a close 
The 
the 
dotted lines are true 


curves are transformed 


heavy 
figure are for actual 
finer 
which, according to 


lines, my 


conjecture, might be considered as ex- 


trapolations. If this conjecture should 
additional experimental 
then there 


the 


be confirmed 
exists a linear 
the 
function 


investigations, 


relation between logarithm of 


excitation and some unknown 


of the flux-density, this linear relation 
being, of course, different for different 
materials. While the function above 


mentioned is unknown in a mathemati- 


cal sense, it is of course known approxi 


mately as plotted in Fig. 2, and from 
the available experimental data, nu- 
merical graphical tables of the same 
might be prepared. The principal de 
viation, as will be noted in Fig. 2, is 
where the upper part of the line for 
wrought iron crosses over and nearly 
meets the line for Sankey’s armature 
iron. Whether this is due only to 
errors in the data or diagrams, or is 
due to an actual deviation of the ma- 
terial from the above mentioned linear 


relation, can only be determined by ad- 


ditional experimental evidence, which is 


lacking at the present time. It should 


be remembered that they are due to 
two independent investigators, the lower 
part being from Thompson’s Plate 1, for 
which he does not mention any special 
authority; and the upper part of the 
line for wrought iron being due to Mr. 
Parshall and taken from page 7 of the 


hook. The same applies to the line for 
armature iron, neither of the investi- 
gators being mentioned in this case. 


that there is 


law that connects 


The 
some, 
the 
chemical and physical state of the 
This probability is still further strength- 


probabilities are 
as vet unknown, 
variation in permeability with the 


iron. 


ened by the data presented in Fig. 3 
This represents the results obtained by 
J. A. Ewing and published in an arti- 
cle: **‘Magnetie Testing of Iron and 
Steel’’ in the Proceedings of the Institu- 
tion of Civil Engineers, May, 1896. His 


results are given in metrie units and | 


have recaleulated them for English units 
and plotted them on the same kind of 
Fig. 2. 


approach to 


These 
the 


which 


eo-ordinate system as in 
data 


straight-line form, except No. IV, 


also show an 


shows quite a pronounced curvature. 


there 
between 


is also considerable di- 
the 


However, 
three samples of 


vergence 
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steel castings, one of which follows quite 
closely a sample of wrought iron. In 
this figure I have also plotted the data 
Fig. 2 in dotted 
upper 


finer lines for 
the 


which is for a 


from 


comparison, and part of 


Curve II, Low-Moor bar, 
forged into a ring, annealed and turned, 
conforms with my conjecture in regard 


to the middle 


part of the wrought-iron 
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sity Figs. 2 and 3, ean be obtained. 
This method consists in first obtaining 
an empirical seale by purely graphical 
above; a 


methods, as outlined 


constructed, 


table is 
showing the distance 
from one end-point of this scale to each 


then 


of the division lines on the same, meas- 


ured in some length measure such as 


inches, subdivided decimally, together 
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FIG. 4 NOMOGRAM FOR REL 


line in Fig. 2, and seems to show that 
the fine dotted line in this figure might 
the true value. The above 
‘ations still further emphasize 
for further 
order to determine these questions. 


be nearer 
conside 
the necessity experiments in 
In passing it might be interesting to 
the method by which 
pirical seale, like the one for flux-den- 


examine an em- 
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with the differences between the succes- 
sive These differ- 
ences are then plotted on a system of 
ordinary rectangular co-ordinates on as 
large a scale as practicable, and then a 
smooth curve is drawn through or be- 


values so obtained. 


tween the points so obtained in order 
to equalize the differences. A new nu- 
merical table is now constructed with 
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these corrected differences, and this 
when plotted will give a scale free from 
accidental irregularities. If desired this 
system can be extended to the second 
and third differences, where greater 
approximation is required. 

Under the assumption that the lines 
in Figs. 2 and 3 are straight lines it is 
possible to construct a more convewient 
nomogram of alined points, in which to 
each line in the former corresponds a 
and this has 








single point in the latter, 


been done in Fig. 4, which also con- 





0.045 
0.04 








WASTE /W WATTS PER CUB8B/C INCH OF (RON AT ONE CYCLE PER SECOND. 


40000 50000 460 70 =—80 
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tains considerable additional data from 
various sour mentioned in the nomo- 
gram. The top and bottom scales are 
of the same nature as in the two pre- 
but additional scales 
are shown for metric units. These lines 
of also be used as a con- 
venient conversion from metric 
to English units and the reverse. To 
each separate kind or quality of iron 
corresponds a single point in the mid- 
dle of the diagram, and the readings 


"eS, 


vious nomograms, 


2an, course, 


table 


are obtained by passing a straight line, 
preferably 


drawn o6r scratched on a 








Be FLUX DENSITY IN LINES PER SQUARE INCH. 


piece of transparent celluloid, through 
one of these middle points and reading 
a pair of values of the excitation and 
flux-density, which belong together, at 
the intersection of this line with the 
outside seales. For the air gap the line 
should be laid tangent to the short 
eurve shown. It is remarkable that in 
this nomogram the separate points for 
the different kinds of iron seem to range 
themselves along the curved line which 
is indicated dashes, and that their 
positions in this line seem to depend on 


by 
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W,=0.83 7 n B® 1077 
the hysteretic loss in watts per cubie 
=the hysteretic constant, 


in which W,= 


ineh of iron; 
which varies according to the material; 
nthe number of magnetiza- 
B 
maxwells per square inch. 
the 
Thompson is: W, 

In this formula W, 
loss in watts per eubie inch of iron, and 


eyeles of 
tion per second ; the flux-density in 
The formula 
eddy-current loss given’ by 


=40.64 (° B* 10°", 
-the eddy-current 


for 


n* 


t—thickness of sheet in inches. 


He also gives two Cartesian diagrams 
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CALCULATION. FIG. 6.—NOMOGRAM 
their chemical purity, cast iron being 
lowest and cast steel highest on the 


The greatest deviation from the 
sample of cast iron (No. 
XIV) worked at high flux-density, 
vestigated by Sheldon, and quoted in 
Foster’s ‘‘ Electrical Engineer’s Pocket- 
Book,’’ 1908, page 89. 
The next question 
magnetie circuit to 
waste in the iron core, 
teresis loss and the eddy-current 
The formula given 
the former is: 


curve. 
curve is for a 
in- 


in ecaleulating a 
find the heat 
due to the hys- 


loss. 


is 


by Thompson for 
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and 15, 

which diagrams the ordinate is the watts 
wasted per cubic inch 
‘second and the abscissa is the flux-den- 


for these losses on pages 13 


per eyele per 
sity in maxwells per square inch. I have 
logarith- 
whereby the curves 


subjected these diagrams to a 
mie anamorphosis, 
reduced to straight Ines, 
bined them in Fig. 5. 
In this nomogram the ordinate is the 
logarithm of the waste and the abscissa 
the logarithm of the flux-density, the 
hysteretic constant is represented by a 
set of parallel lines and the thickness of 


are and com- 


one nomogram, 
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sheet by another set of parallel lines, 
making a different angle with the axes, 
on account of the difference in the ex- 
ponent for B. This nomogram can be 
used in the same manner as the above 
mentioned diagrams. It is, however, de- 
sirable to do away with the auxilary eal- 
culations required in this case, and to 
embody the data for the hysteretic con- 
stant, and this is done in the nomogram, 
Fig. 6, which gives at a glance both of 
the core losses, the only remaining aux- 
iliary calculation being to add the re- 
sults obtained. This nomogram is in 
reality composed of two nomograms of 
double alinement, which have been su 
perimposed, so as to have a common re- 
sult and intermediary scale If in the 
first formula we take the logarithms on 
both sides of the sign of equality, we get: 

log W , K 4+-loqn+loag n+1.6 log B. 

Transposing, we get: 
loga+-1.6 log B+K { 


which equation can be represented on 


log W, log n; 


five parallel scales by a double alinement. 
Im this equation, A stands for the con- 
stant involved and A represents the in- 
termediary variable. By the same pro- 
ceeding in the ease of the second formu- 
la, we get 

log W.=K,+2log t+2log B+2log n. 

Transposing, we get: 

2log t+2log B+K A, log W,. 
2log n 

This formula is also capable of the 
same kind of representation, and fur- 
thermore, A, has the same meaning, that 
is, watts wasted per cubic inch of iron 
at one cyele per second. The nomogram 
so obtained is used, as indicated by the 
dotted lines, by passing a straight line 
through the value of the hysteretie con- 
stant on the top seale and through the 
value of the flux-density on the upper 
side of its seale, which is graduated for 
the hysteretic loss, and reading the 
value of the intermediary variable on 
the middle seale. The movable line is 
now pivoted around the point so ob- 
tained on the middle seale to the value 
of the frequency on the upper part of 
its seale, which is graduated for the 
hysteresis loss, and then the watts wast- 
ed by hysteresis can be read off on the 
bottom scale, which has two gradua- 
tions, one being for watts per cubic inch 
of iron and the other for watts per 
pound of iron. The same proceeding is 
now repeated, starting at the proper 
point on the scale for thickness of sheet 
and using the bottom graduations on 
the flux-density and frequency scales, 
which are provided to give the eddy- 





current loss. The latter is then read 
off on the bottom scale and, when added 
to the result previously obtained, gives 
the total core loss. On the top scale 
there are a number of points indicated 
by roman numerals in cireles from (1) to 
(XI), which give the data for this con- 
stant, contained in the table on page 
11 of Thompson’s book. On the thick- 
ness scale the numerals marked in eir- 
cles give the number on the Birmingham 
wire gauge, corresponding to the thick- 
ness, thus saving the reference to a wire 
table. The exponent 1.6 for B in the 
hysteresis formula is due to Steinmetz 
and has been questioned by various in- 
vestigators, as stated in Foster’s Pocket- 
book, page 99. If it is desired to use a 
larger value for this exponent, it is only 
necessary to enlarge the scale on the 
upper part of the B-line to the proper 
size. The example indicated by the dot- 
ted lines in Fig. 6 is as follows: Find 
the iron losses in the teeth of an arma- 
ture made up from laminations of No. 
26 B. W. G. iron, having a hysteretic 
constant of 0.0025, if the flux-density is 
128,000 maxwells per square inch and 
the iron passes through 22.5 complete 
eycles of magnetization per second. Fol- 
lowing the lines on the left side of the 
figure, we get the watts wasted by eddy- 
currents per cubic inch of iron = 0.112. 
In the same way, by following the lines 
on the right side of the figure, we get 
the watts wasted by hysteresis per cubic 
inch of iron=0.74. Consequently the 
total iron loss is 0.852 watt per cubic 
inch. The corresponding figures per 
pound of iron are: eddy-current loss = 


loss — 2.6, total = 3 


0.4, hysteresis 
watts. 

There is of course a _ considerable 
amount of uncertainty in these figures 
due to the lack of exact knowledge and 
the want of agreement between the re- 
sults of various investigators. For in- 
stance the coefficient in the formula for 
the eddy-current loss is given by Thomp- 
son as 40.64, which figure has been used 
in these nomograms, but Foster’s Pock- 
et-book on page 99 gives the value 42, 


a diserepaney of about 3.5 per cent. 
However, on account of the facility of 
getting quick results by means of these 
nomograms, it is easy to assume maxi- 
mum and minimum values, covering the 
outstanding limits of experimental un- 
certainty, and to get the corresponding 
results in the form of an upper and 
lower limit, between which the real value 
is likely to be. 

For additional discussion of the Stein- 
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metz exponent for B (1.6), reference 
might be made to an article in the De- 
cennial Publications of the University 
of Chicago, 1903, by Carl Kinsley on 
‘“‘A Systematic Method of Calculating 
the Dimensions of Direct-Current Dy- 
namo-Electric Machines.’’ 
iebitomanlalMcasieaee 
The Deterioration of Ebonite. 

It is well known that when subjected 
to light the surface of ebonite decom- 
poses with the production of free sul- 
phurie acid. This is shown by a discol- 
oration. 

An investigation of the matter has 
been earried out at the English National 
Physical Laboratory and the results are 
given in the annual report. Samples of 
many qualities of ebonite were placed 
under a sheet of glass to protect them 
from dust and exposed for many months 
to a north light. A portion of each was 
covered with a brass disk which pro- 
tected some of the surface of the ma- 
terial from the action of the light, and 
the production of acid could be roughly 
gauged by the gradual discoloration of 
the brass. It was found that a yellow 
glass acted as a great protecticn and 
that a blue glass had but little effect in 
delaying the production of free acid. 
The effect can be greatly reduced by 
covering the apparatus with a glass 
whose surface is coated with a layer of 
gelatine containing a yellow or red 
dye, but this has not been found a com- 
plete protection. The only entirely sat- 
isfactory method, where high insulation 
is required, is to cover all ebonite by 
wood or opaque glass or other material, 
leaving holes for the handles required 
for manipulating the necessary switches 
and for making the electrical connec- 
tions. A third arrangement which has 
been successfully adopted is to depend 
on amberite (an artificial amber made 
from amber waste) for insulation. 

The insulation may be restored by 
thorough washing, and it has generally 
been found that the rate of production 
of acid diminishes and that the trouble 
lessens as time goes on. In certain 
qualities of ebonite this is accompanied 
by a change in the color of the surface, 
which gradually becomes a greenish 
gray, and which, as far as observation 
has gone, is electrically as good and 
more permanent than the polished black 
new surface. It is quite possible that 
a satisfactory material might be pro- 
duced by aging the surfaces through 
exposure to a strong light and by fre- 
quent washings. 
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APPLICATIONS OF ELECTRIC 
POWER IN THE INDUSTRIAL 
AND DOMESTIC LIFE OF 
EUROPE. 


BY C. A. TUPPER. 


Having reviewed briefly in the issue 
of June 3 of the ExecrricaL REVIEW 
AND WESTERN ELECTRICIAN, the salient 
features of the manufacture and oper- 
ation of electrical apparatus in Euro- 
pean countries, I will endeavor to sum- 
marize the various applications of elec- 
tric power in such a manner as to bring 
out the differences between American 
conditions and those prevailing abroad. 

The electrification of iron and steel 
mills, foundries, machine shops, textile 
mills, cement plants and manufactur- 
ing establishments of every description 
is proceeding steadily but not as rap- 
idly as in this country. Europeans dis- 
like to serap any equipment that is still 
good for years of service, and the 
change to electric drive will, therefore, 
be only gradually made. The saw mill, 
flour mill, leather and brewing indus- 
tries are conspicuous examples of this 
conservatism. 

The substitution of electricity for 
steam power in the operation of mines, 
the use of haulage machines instead of 
animals, and the introduction of rotary 
tunnelling and cutting machines, etc., 
in the principal producing districts of 
Germany, Austro-Hungary and other 
countries, have gained greatly within 
the last two years. The fact that the 
imperial governments now exercise 
practically complete control over the 
output of coal within their borders, and 
to a considerable extent over other 
forms of mining, has resulted in the 
systematic improvement of everything 
connected with them. 

In following the products of the mine 
or mill through the various phases of 
their distribution, it will be observed, 
first of all, that there are few handling 
plants in Europe comparable to those 
which have come to be so common in 
the ports of our Great Lakes and at 
places along the seaboard; but the or- 
dinary dockage equipment abroad, 
both in ocean harbors and on the nav- 
igable streams, is far superior to the 
average in this country. It ineludes 
capstans, windlasses, cranes, hoists, 
tipping turntables, telphers and track 
distributors, ete.; and such apparatus 
is found even in small communities 
along the rivers or canals, where, if 
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they were similarly located in this 
country, nothing more than roustabout 
labor or at most a small derrick would 
be found. Equipment of this nature 
was formerly operated almost entirely 
by steam-hydraulic power; but nearly 
all modern dock machinery is electric- 
ally driven. For moving bascule and 
swing bridges electric motors and con- 
trollers are also generally used, the 
same as on this side of the water. 

The industrial application of electro- 
magnetism does not appear to have 
made much progress in Europe. Large 
magnets for unloading or otherwise 
handling material, such as the Electric 
Controller & Manufacturing Company 
and others have introduced so largely 
in this country, were not observed on 
the Continent; nor did I see many 
magnetic separators in the shops and 
foundries. 

With electric furnaces it is a differ- 
ent story. While I was familiar with 
the work of the electric furnaces first 
installed in this country and have fol- 
lowed with interest the attempts to 
extend their sphere of usefulness, | 
was not prepared to learn how exten- 
sively the various standard types, from 
the early Siemens design to the modern 
Kjellin, Roechling-Rodenhauser (induc- 
tion), Giffre, Girod (bottom electrode), 
and Heroult and Stassano (overhead 
electrode) types, have been installed in 
the several countries of Europe. They 
have now become so common that their 
use excites little remark. The princi- 
pal obstacle to their more extended in- 
troduction has been the cost of the 
electric current; but with the devel- 
opment of water-powers this difficulty 
has been largely overcome. Most read- 
ers of the Exectrrica, REVIEW AND 
WESTERN ELECTRICIAN are no doubt fa- 
miliar with some of the progress that 
has been made in this direction, inelud- 
ing the utilization of hydraulic energy 
in such out-of-the-way places as the 
north of Norway, Sweden, Finland, ete. 
Related to this is also the application 
of such power to the production of 
nitrates, and other chemicals used in 
the industries. 

Another means for the conservation 
of energy has been found, as with us, 
in the installation of ice-making plants 
and their operation as day loads for 
power and lighting stations. An in- 


ternational congress recently held in 
Vienna was productive of good in dis- 
seminating information along this line. 

American accumulators of the Gould, 
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National, Philadelphia or Electrie Stor- 
age Battery types compare very favor- 
ably with those in service in Europe, 
and the percentage of use seems to be 
considerably greater here for impor- 
tant power or lighting systems. In 
the case of small isolated plants, how- 
ever, advantage of this method of stor- 
ing up energy has been more exten- 
sively taken abroad. In this connec- 
tion it is interesting to note that, with 
the working out of a number of prob- 
lems, the use of wind power supple- 
mented by storage batteries seems 
destined to increase in various parts of 
Europe, particularly along the shores 
of the Baltic, where the wind blows 
steadily a good share of the time. 
There is no question but that wind mills 
might be employed in some sections of 
the United States, not only for pump- 
ing water but also for isolated power 
purposes, and the experience of Euro- 
peans in this respect should be closely 
watched. 

In the field of electric traction there 
still seems to be excellent opportunity 
for the interchange of ideas between 
the United States and Europe. They 
have, however, taken more from us 
than we have from them. So far as 
car equipment, including motors, air 
brakes, ete., is concerned, I found that 
practice on the Continent is greatly in- 
fluenced by the work of the European 
branches of the General Electric and 
Westinghouse companies; but in the 
layout and operation of their lines, 
Europeans have developed methods of 
engineering and management which 
are, in many ways, superior to those of 
American roads. It is also an interest- 
ing fact that the features of their sys- 
tems which have operated most largely 
to their advantage were originally 
brought about by regard for the comfort 
and safety of the public. With the ex- 
ception of a few lines in southern Eu- 
rope, where traffic is suspended while 
the conductor argues with a female 
passenger over the payment of her 
fare, the city cars are run on faster 
time than is the rule in this country, 
with fewer stops, and ample accommo- 
dations are usually afforded to give 
every passenger “a seat. The interur- 
ban lines, whether operated on direct- 
eurrent or single-phase alternating 
current, are in excellent trim and give 
good service. At some places track- 
less trolley systems are coming into 
use. For large cities more and more 
consideration is being given to the pos- 
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sibilities ot subways Those of Lon- 


don are a revelation to Americans. In 


Paris and Berlin good systems exist, 
and Vienna is now looking to one for 
solution of eross-town problems 


The Intention IS Pres ly expressed 
abroad. Dy thre vovernmental hoards 
and private corporations controlling 


the stean railways. to brine about 
their electrification at as early a date 
that 


much of the hydroelectric power which 


us practicable, but for the reason 
it is proposed to utilize is unfavorablly 
located in relation to boundaries, with 


possible interference at its souree to 


movements in time of 
the 


execution of 


hinder military 
also because oft 


the 


war, and expense 


involved, these pro- 


jects is proceeding but slowly. 

kor special service, however, inelud- 
ing tunnel operation, switching, ete., 
and also for export to South America, 
and other countries, 


Japan Kuropean 


builders have developed some very 
had 
in central Switz 
the Loetsch- 


rival of the St. 


efficient eleetrie locomotives. | 
the 


erland 


fortune to he 


eood 
at the piereing of 
tunnel, the new 


berg 


Gotthard and Simplon routes. For this 


tunnel the Maschinenfabrik O6crlikon, 
of Zurieh, and the Allegemeine Elee 
tricitits Gesellschaft, of Berlin, are 


designing locomotives of the heaviest 
construction, which will be thoroughly 
tried out on a portion of the route be- 
fore the new line is opened to through 
traffic 
machines, 
the best 
by the 


Electric designers, although the latter, 


From what | saw of similar 


they will equal or surpass 


thus far evolved in this coun 
try Westinghouse and General 
of course, will have the future benefit 
Berlin. 


Contemporaneous with the opening 


of whatever is worked out at 
up of the country districts to closer in- 
tercourse with the cities, by means of 


electric traction, is the extension to 
the former of power and lighting serv- 
ice. While abroad, | had my attention 
called by a Swiss manufacturer of elec- 


trical apparatus to an item in the Exec- 


TRICAL REVIEW AND WESTERN ELECTRI- 
CIAN to the effeet that Albert Scheible, 
of Chieago, had delivered an address 


Eleetrie Club in 


which he deseribed the extensive use of 


before the Chieago 


electricity for operating agricultural 


machinery. This is a very interesting 
development, notably in France, Den- 
mark, Germany and Bohemia, and has 
led to the widespread ramification of 
central-station One 
plant, now under construction not far 


circuits. large 
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from Dresden, has obtained the right 
of operating in four large districts and 
will supply current to several hundred 
communities, mostly small hamlets. 
The concentration of all operations per- 


taining to farming exeept the work in 


the fields, a concentration that exists 
abroad to an extent unknown among 
the farmers of the United States hav- 


ing homes on their own land, makes 


such an arrangement much more feas- 
ible in Europe, but the idea is pregnant 
stations 


this 


with possibilities for central 


in the agricultural sections of 
country. 

In the cities, however, electrie serv- 
ice companies have not begun to real- 
ize the opportunities open for the con- 
sumption of eurrent to the extent to 
which we are accustomed in the United 
States and Canada. Electrically oper- 
ated elevators, largely of Otis or other 
American design, are installed in most 
of the better hotels, but, except in re- 
sorts like Niece, the lighting system is 
very feeble, and the hundred and one 
uses to which electricity is put in the 
Astor House or Hotel La Salle are al- 
most unheard of abroad. The employ- 
the 
As to shop 


ment of electrical apparatus in 
house is also a sealed book. 
lighting and window display at night, 
one finds it only on certain boulevards. 
The other streets are dark. London, 
Berlin and a the 
smaller cities are the bright and shin- 


few of progressive 

ing exceptions to this rule. 
Generally speaking, European 

tric service companies have no concep- 


elee- 


tion of a campaign such as the Com- 
monwealth Edison Company has been 
earrying on in Chicago. Instead, for 
example, of following the progressive, 
broad-minded course of the latter in 
the metal-filament lamps, the 
introduction of the latter is discour- 
exorbitant prices, be- 


use of 


aged, even at 
eause of their effect in temporarily re- 
ducing current consumption. Tungsten 
lamps have, in fact, caused much dis- 
sension and bitterness abroad. Light- 
ing-installation contractors complain of 
the lack of standardization in the 
sizes and shapes of the bulbs, of the in- 
ferior ductility of the filaments and of 
their general unreliability. Users, after 
numerous failures, go back to the car- 
lamps. These difficulties were, 
however, more apparent in the South, 
particularly in Italy. In the North ex- 
perience was more satisfactory, but it 
will be long before central-station serv- 
ice equals American standards. 


bon 
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The advantages to be derived from 
electric signs and other advertising ap- 
plianees are slowly filtering into the 
minds of Europeans. There are op- 
portunities abroad for the introduction 
of many American specialties in this 
line and there will be more in the 
future. 

Whatever 
however, be a specialty, if it is intended 
to build trade. 
standard machines or appliances there 
is practically no demand that cannot 
be filled by the home product at lower 
than manutacturers 


‘an afford to take for its equivalent. 


is sent to Europe must, 


up an export For 


prices American 
This faet is so well recognized that even 
such firms as Brown, Boveri & Cie, in 
the very center of Europe, have branch 
plants in the other countries for meet- 


ing the native competition. It must 
also be remembered, as above indi- 


cated, that the need of many luxuries 
which are now necessities with us has 
not yet been felt in 
communities. The 
termining upon the suitability of any 


most European 
best means of de- 
line for introduction abroad is to make 
a personal investigation of conditions. 
Correspondence with agents or possible 
users, and the sending of samples, will 
seldom do any good. 

One phase of the export trade should, 
however, not be overlooked. European 
capital is being largely 
power, lighting and water-works sta- 
tions, mines and industrial undertak- 
ings of all kinds in other parts of the 
world, for which enormous purchases 
of power and electrical machinery, aux- 
iliary apparatus, ete., are annually 
made. This equipment is purchased not 
at its place of installation, as a rule, 
nor in New York or Chicago or San 
Francisco, but in London, Paris, Ber- 
lin, Hamburg and other European com- 
mercial centers. It has demon- 
strated by American companies having 
branches or good representation abroad 
that much of this business can be se- 
cured, and it is worth going after. 


invested in 


been 


snes 
Examination for Draftsman. 

The United States Civil Service Com- 
mission announces that on July 19 and 
20 an examination will be held at the 
usual places to secure men to fill thg 
position of draftsman. 
Those wishing to take the examination 
should secure examination 1312 
from the secretary of any board of ex- 
aminers, or from the Civil Service Com- 
mission, Washington, D. C. 
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TRANSFORMER OIL. 


BY ALEXANDER DUCKWORTH. 
There is no little difficulty in finding 
a proper oil for use in cooling trans- 
the that 
are diverse. 


formers, for requirements 


must be met somewhat 
The oil must be thin enough to permit 
of rapid cireulatien or it cannot have 
the desired rapid cooling effect. On the 
other hand it must have a high evapo- 
rating point so that at working tem- 
peratures it will not vaporize to an ap- 
preciable degree. 

A high di- 


electric strength are of course neces- 


specifie resistance and 


sary, and as these are common to a 
greater or less degree with all hydro- 
carbon oils, it is with possible impuri- 
ties that we wish to deal. 

The impurities exist in two states, 
either in solution. 
Those in the first category ean be re- 
moved by careful filtration, whilst in 
the second, moisture is the impurity 


that interests us most, affecting as it 


suspension or in 


does both the specific resistance and 
the dielectric strength. 

Generally speaking, all oils contain a 
certain amount of moisture, known as 
their water of saturation, and if the 
amount present does not exceed this 
point of saturation the oils will remain 
perfectly bright, but any excess will 
render the oil cloudy or opaque. How- 
ever, if the highest tests are to be ob- 
the must freed even 
from this water of saturation. This is 
not a difficult works operation, pro- 
vided the requisite vacuum pans and 


tained, oils be 


desiccating media are available, but to 
attempt to effect this by means of di- 
rect heat, as is sometimes done on the 
job when erecting transformers, is cer- 
tainly most inefficient and dangerous. 

The desiceated oil is in a somewhat 
unstable condition, as it will reabsorb 
moisture from the atmosphere should 
opportunity be allowed, although such 
atmosphere may contain absolutely no 
moisture in the liquid state, such as 
For instance, a sample of 


rain or mist. 


desiccated hydrocarbon oil will, on ex- 
posure to the atmosphere of an ordi- 
nary warm so-called dried room, ab- 
sorb therefrom water up to a definite 
point of saturation, such point of 
saturation controlled by the 
temperature, barometric pressure, and 
the actual saturation of the 
atmosphere. It is therefore essential 
that the oil after desiccation shall at 
filled hot into metal 


which have been previously dried and 


being 


state of 


once be vessels 
which can be hermetically sealed for 
handling and transit, and that before 
opening these packages again for use, 
the transformer and its case shall be 
carefully cleaned and dried, special at- 
tention being given to insure that the 
cotton windings have been freed from 
and then the oil must be 
transferred with all possible expedi- 
tion. Whilst the transformer is work- 
ing and is at a temperature above that 
of the atmosphere, the tendency to ab- 
sorb moisture is a minimum, but on al- 
lowing it to cool, if air has access to 
the case, absorption of water vapor will 
take place and trouble may result. For 
this reason it is desirable entirely to 
fill the transformer cases with oil and 
to seal them as far as possible, pro- 
vision being made for expansion and 
contraction. This can easily be done 
by means of a spyhon bottle, exposing 
as little surface as practicable to the 


moisture, 


atmosphere. 

It is recognized that the formation of 
deposit in a transformer oil, under the 
conditions of actual use, is an extreme- 
ly serious matter, and one to be guard- 
ed against at all costs. At the very 
least, such deposit necessitates the 
cleaning of the transformer coils, and 
the filtration of the oil at regular peri- 
ods. This operation in itself is a costly, 
and at the same time inconvenient, mat- 
ter, as it necessitates putting the trans- 
former out of commission for perhaps a 
day or two. If such a precaution is 
not taken in time, local overheating 
and consequent breakdown may result. 

The causes of sludge formation may 
be enumerated as follows: (1) The 








deposition of atmospheric dust; (2) the 
thickening of oil due to evaporation; 
(3) the aetion of the oil on the insu- 
lating materials and varnishes of the 
transformer; (4) chemieal change in 
the oil. 

The deposition of dust is quite easy 
to overcome mechanically by tak- 
ing care that both the transformer and 
its case are perfectly clean before the 
oil is put in, and that there is no free 
circulation of air over the oil when the 
transformer is in use. The reason why 
these floating particles adhere to the 
windings is well understood by engi- 
neers to be due to electrostatic attrac- 
tion, but this foree is not always ered- 
ited with being as strong as it appears 
to be in practice, although floating par- 
ticles carried by the upward current of 
the oil in cireulation (which, of course, 
is greatest near the windings) do not 
require any great force to draw them 
against such current and through the 
oil; but once in contact with the coils 
they appear to adhere permanently. 

The darkening of oil is, no doubt, 
caused by the temperature at which it 
maintained during the 
working of the transformer. This 
change of color is observable to a 
greater or less degree with all oils and 
gives the impression that the oil has be- 
come thicker and more viscous, the 
change being ascribed to the evapora- 
tion of the lighter constituents. This, 
however, is the case to only a very 
small extent, for on redistillation of a 
good quality oil the lighter fractions 
show very little variation from the pro- 
portion in which they were present in 
the original oil, and the change is, 
probably, largely influenced by certain 
chemical changes. 

That there is sometimes an action be- 
tween the insulating oil and the var- 
nishes the transformer was 
clearly illustrated some few years 
when we were consulted by a large user 
as to the formation of deposit which 
he had attributed to the oil—as, in his 
opinion, this oil contained paraffin wax 
in solution, and he thought this wax 


is constantly 


used in 


ago, 
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was gradually deposited as a sludge. It 
was, however, clear that, if the oil was 
fluid and free from deposit when cold, 
there was no chance at all of paraffin 
wax being deposited when the trans- 
former was in commission and the oil 
comparatively hot. 

The chemical examination of the de- 
posit showed no sign of paraffin wax, 
but it was found to consist largely of 


saponifiable matter in which were 
identified lead and manganese soaps, 
combinations of lead and manganese 


with fatty acids. It was easy, by chem- 
ical analysis, to establish that the de- 
posit had such a constitution, but it 
was difficult to account for the pres- 
ence, not only of the fatty acid, but still 
more so of the lead and manganese. We 
naturally suspected that they were in- 
troduced in some way with the trans- 
former, and discussing the matter with 
a manufacturer, the insulating materi- 
He subsequently 
amongst other mate- 


als were suggested. 
submitted to us, 
rials for analysis, some sheets of mica 
the 

well 


which 
was 


compound, composition of 
and it 
found that when immersed in hot trans- 
former oils, the sheets to a large extent 
lost their cohesion, and on separating 
the flakes of mica it was seen that in 
certain the had been 
washed out by the oil, especially in 
those places where it had not dried to a 
solid state, whilst those portions of the 
varnish which were hard and dry were 
little if at all affected. 

It is a matter of common knowledge 
that in the manufacture of varnishes 
certain metals—or rather their oxids— 
are used in the form of so-called ‘‘dri- 
ers,’’ because they have the unex- 
plained property of rendering more 
rapid the assimilation of oxygen by the 
varnish, thus helping the drying or set- 
ting. A portion of the fatty acid 
formed in the deposit resembled those 
found in linseed oil, which oil is com- 
monly used in the manufacture of in- 
sulating varnishes. 

Fatty acids are very apt to attack 
lead, and the transformer cases from 
whieh lead containing deposit has been 
removed have been made of corrugated 
sheet iron, leaded into a cast-iron base. 

The transformer makers are able to 
secure this form of 
sludge by discontinuing the use of solu- 
ble and insufficiently dried varnishes. 

It is to chemical changes that the ex- 
planation of the formation of the 
greater part of the sludges and depos- 


material is known, 


places varnish 


, 


immunity from 
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its that have in the past been the cause 
of so much trouble, may be attributed. 
In spite of the fact that mineral oils 
have been looked upon as stable arti- 
cles, and non-saponifiable and non-oxi- 
disable, yet in view of the results of 
recent work, we must now 
consider this to be a merely compara- 
tive statement, and that under the con- 
ditions appertaining to a transformer, 
oxidation and consequent formation of 
saponifiable products and of other oxy- 
gen compounds undoubtedly does oc- 


research 


eur. 

It has been found that oils in varying 
degrees, when exposed to heat, and in 
contact with oxygen, not only rapidly 
darken and thicken, but do actually 
throw out a solid deposit in the form of 
an amorphous brown powder, and the 
action is more rapid with oxygen than 
it is with air, and still more rapid with 
ozone. These are the agents which we 
have to combat in a transformer, and 
more especially as the electrostatic at- 
traction insures any solid matter depos- 
iting on the windings. This discovery 
is of the utmost importance to trans- 
former users, and would at once sug- 
gest tests to which their oil should be 
submitted before selection. There are 
some oils that are affected to a very 
much less extent than others, and by 
the careful selection of ecrudes from 
which the transformer oils are to be 
distilled, and by their subsequent suit- 
able refining, one can guarantee prac- 
tical immunity from this sludge.—Ab- 
stracted from Electrical Times, London. 


| — 


hee 
Some Turbine and Boiler Tests. 
An interesting test has been con- 
ducted on the turbo-generators and 
boilers of the Pacifie Mills, Lawrence, 
Mass., by Charles T. Main, engineer 
and architect, who designed and had 
charge of all the plant construction. 
In order to determine the economy of 
the units under test, each machine was 
isolated in turn from the rest of the 
station and fed from a separate bat- 
tery of boilers. The load was supplied 
by a water rheostat. During the prog- 
ress of each test the remainder of the 
station equipment of both boilers and 
turbines took care of the ordinary fac- 
tory load. Two of the three turbines 
known as Nos. 1 and 3, were iested. 
These machines are of the Parsons 
type as manufactured by the Allis- 
Chalmers Company, and are rated at 
750 kilowatts each. 
1,800 revolutions per minute and are 
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direct-connected to alternating-current 
generators, three-phase, sixty-cycle, 
2,300 volts. These generators are of 
the inclosed type and receive air for 
cooling the generator through a venti- 
lating duct communicating with the 
outside of the building. 

Turbine No. 1 is equipped with a jet 
condenser and a Warren steam double- 
acting condenser pump. Turbine No. 
3 is connected with an Allis-Chalmers 
turbo-jet condenser equipped with a 
eyeloidal pump. The boiler plant is 
so arranged that each battery may be 
isolated from the rest and fed inde- 
pendently from either of two sources 
of water supply. Thus, by manipu- 
lating the necessary valves it was pos- 
sible to run any one turbine from one 
of these isolated batteries and to de- 
termine the amount of steam supplied 
to the turbine by measuring the feed 
water to the boilers. 
of the turbines under test were sup- 
plied with steam from other sources so 
that the only avenue for the steam 
from the isolated battery was through 
the turbine under test. 

Previous to starting each run, all pip- 
ing and valves were inspected to guard 
against any leaks. Wherever possible 
this inspection consisted of applying 
pressure to one side of a valve and 
opening the other side to the air. No 
leaks, however, were discovered ex- 
cept in the case of one blow-off and a 
small by-pass, both of which were so 
small in amount that they might well 
have been neglected, but in order to 
assure the highest possible degree of 
accuracy, a correction was made for 
both these small leaks. In order to in- 
sure additional tightness blanks were 
inserted in the feed-water pipes. All 
drips from the steam piping and boil- 
ers were shut off and one side of the 
blow-offs opened to the air for obser- 
vation. 

The feed water was measured in two 
tanks holding about 2,400 pounds each. 
These were accurately calibrated and 
provided with fixed hook gauges which 
read to 0.01 inch or rather less than 
one-half pound. The arrangement was 
such that the water after being meas- 
ured was allowed to flow by gravity 
into a third tank from which was taken 
the suction for the boiler feed pump. 
This suction tank was equipped with 
a fixed hook gauge which was used in 
getting the water level at starting and 
stopping of each run, the level being 
brought to the same point in both cas- 
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es, thus avoiding any possible error due 
to the calibration of the tank. The 
water level in the boiler gauge-glasses 
was marked at the beginning of each 
test and the water levels carefully 
brought back to these marks. The va- 
cuum was measured by a mercury col- 
umn attached directly to the turbine 
All gauges and ther- 
mometers were calibrated before the 
beginning of the test. The water rheo- 
stat used to absorb the generator out- 
put was located in the cistern under 
the turbine-room basement. This rheo- 
stat consisted of flat plates held in a 
wooden frame and connected in three- 
phase star connection. The power 
readings were made on two watt-meters 
checked by ammeters and voltmeters. 
All the electrical readings were made 
by two observers independently and the 
Constant excitation 
was firnished by a separate exciter. 
Before starting the tests all the elec- 
trical calibrated at 
the Massachusetts 
Institute of After the 
completion of the test the instruments 
were calibrated in place by being con- 
nected in multiple with a set of instru- 
ments and transformers which had just 


exhaust nozzle. 


results averaged. 


instruments were 
the 
Technology. 


laboratories of 


heen standardized by the Electrical 
Testing Laboratories of New York 
City. The power-factor on all the runs 


was 100 per cent. A summary of the 
results is given in Table I: 

The boilers in the plant are all of 
the horizontal return-tubdalgr.' type, 
manufactured by the Bigelow Com- 
pany, of Harfford, Conn. They are 
set in two rows with a central firing 
aisle, and are six feet in diameter and 
21.5 feet long, containing 92 fire-tubes 
3.5 inches in diameter and 20 feet in 
length. The boilers are set with over- 
hanging fronts and are suspended from 
|-beams carried on columns, so that the 
settings are relieved entirely of their 
weight. All the boilers are equipped 
with Foster superheaters mounted in 
the rear of the boiler setting and de- 


TABLE I.—SUMMARY OF RESULTS OF TUR- 


BINE TESTS. 
Average During Test. 
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1 100 §=6©749.0 121.4 121.4 25.85 20.583 21.15 
3 100 748.2 131.0 116.2 27.04 19.449 21.3: 
1 125 907.1 138.9 123.2 25.53 19.185 19.75 
3 125 935.2 138.0 126.7 26.91 18.011 19.93 
1 75 «=©563.1 123.9 112.8 26.13 21.546 22.45 
Note: The “corrected water per kilowatt- 
hour” is corrected for 150 rounds rressure, 125 
Cegrees Fahrenheit superheat and 27 inches 


vacuum. The power for excitation is not charged 
to the turbine. 
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signed for a superheat of 125 degrees 
Fahrenheit. Hand-firing is used 
throughout the plant and New England 
shaking grates with fifty per cent air 
space are installed under all the boil- 
ers. The battery under test consisted 
ot four boilers. 

As the object of these tests was to 
determine the performance of the boil- 
er under ordinary operating conditions, 
the method of firing was not materially 
different from that ordinarily used ex- 
cept at starting and stopping when 
the fires were much thinner than usual. 
The amount of water fed to the boilers 
was measured as in the turbine tests. 
All steam-pipe drips and boiler drips 
were carefully examined as to tight- 
ness and found to be thoroughly tight 


in all eases. As the blow-offs proved 


TABLE II. 


is ot entene ne eee“ 144 square feet 
Water heating surface......... 7,512 square feet 
Weight of coal fired............... 71,666 pounds 
Percentage of moisture in coal............++. 3.5 
Total weight of dry coal consumed.69,150 pounds 
Total ash and refuse............... 5,852 pounds 
Percentage of ash and refuse in dry coal....8.5 
Total weight of water fed to 
ES ee ee 543,695 pounds 


Water actually evaporated cor- 

rected for moisture in steam. .543,695 pounds 
Factor of evaporation..............cceeeeeee 1.29 
Equivalent water evaporated into 

dry steam from and at 212 de- 

MECGS TMT OMEE cece cccsesecses 701,367 pounds 
Dry coal consumed per hour...... 1,958 pounds 
Dry coal per square foot of grate 

SUTERSO POF BOGP.. oc cccccccccess 
Equivalent evaporation per hour 

from and at 212 degrees Fahr- 

enheit per square foot of water 

heating surface 
Steam pressure by 

square inch 
Temperature of feed water enter- 

ing boilers 38.6 degrees Fahrenheit 
Temperature of escaping gases 

from fUrMACE ....ccscee 493 degrees Fahrenheit 
Force of draft between damper 

GnG@ boilers ..........:. 0.2 to 1.1 inch of water 
Degrees superheat in steam............... 126.2 
Horsepower developed per boiler............ 144 
Water apparently evaporated under 

actual conditions per pound of 

coal as fired 
Equivalent evaporation from and at 

212 degrees per pound of combus- 

MEE Skea essaccaasabecchoaawueae 11.08 pounds 


13.6 pounds 


2.64 pounds 


yy ‘guage, Pp 
129 pounds 


7.59 pounds 


to be cool they were hot open to the 
air. Blanks were inserted in the feed- 
water lines to insure additional tight- 
ness. The ‘‘alternating’’ method of the 
American Society of Mechanical Engi- 
neers was employed, i. e., the method of 
estimating the amount of coal on the 
grates at the start and end of the test. 

About two hours before the test was 
scheduled to start the firing was done 
with weighed coal and the fires were 
burned down thin. The general condi- 
tions were carefully observed and du- 
plicated as exactly as possible at the 
end of the test. Also, during the last 
two hours of the test the same amount 
of coal was fired as during the prelim- 
inary run of two hours as nearly as 
conditions permitted. The thickness of 
the fire at starting was approximately 
five inches. While the test was in 
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were cleaned acecord- 
ing to the regular mill schedule and as 


progress the fires 
soon as the tests were over the fires 
were carefully cleaned again. 
ashes were all picked over after the 
test in order to get any loose, unburned 
coal. This amounted to 200 pounds. 
The test lasted 35 hours and 20 min- 
utes. A summary of the results is given 
in Table II. 

The high overall efficiency 
in power-house practice by the use of 
water-tube boilers and properly de- 
signed stokers is well illustrated by a 
test recently conducted at the Public 
Lighting and Power Plant, Detroit, 
Mich. The unit under test was a 400- 
horsepower Stirling boiler, class ‘‘O’’, 
fired underfeed 
stoker. 

No attempt was made to overload the 
boiler, the intention being to ascertain 
what efficiency might be expected at 
normal rating under the 
ating conditions. Accordingly the load 
on the boiler was kept at or near 400 
horsepower, and the extremely good 
regulation possible with this type of 
equipment was demonstrated by the 
fact that the average horsepower de- 
veloped was only four per cent higher 
than the builder’s rating. This result 
is due to the carefully designed con- 
trol of both air and coal supply secured 
by this type of stoker. The detailed 
figures obtained are given in Table [II. 


The 


obtainable 


by a Taylor gravity 


usual oper- 


TABLE III. 


Po a re er 8 hours 
0 EE FO arr rey . Forced 
Ce CE noc cuwesceassevcus f square feet 
Heating surface 4, O13 square et 
Barometer, pounds 4.4 
Steam gauge, pounds............seeeeeeeee ienae 
Pressure in tuyere box, inches water........ 1.24 
Draft in furnace, inches water............. 0.22 
Draft in breeching, inches water........... 0.62 
Draft in stack, inches water...............:. 1.0 
Outside air temperature in degrees Fa hrenheit 35 
Boiler room 64 





Feed water i - " “4 158 
Steam % _ = = 371.3 
Escaping gases ‘“ = ” i 516 
Heating value of dry coal, by calorimeter 


peta eeedeewates 14,584 British thermal units 
Heating value of combustible............. 15.482 
i Ak TT TTT TTT ere 
re. 8. 2 Serre 9,806 


Pounds of dry fuel consumed.............. 9,723 
oe er errr re er rer 685 
SS INAS bi ane 6.cee edhe ceased tenuous 7 
POUNGS COMIDUMETINS oncccccsvcccsccccec. . 9.038 
Wuel per hour, POUMGS. ...ccccccccccccces 1,215 


Combustible per hour, pounds............. 1,130 
Fuel per square foot grate per hour, pounds 28 
Combustible per square foot grate per 


_. x RRR Err 26 
Total WOteP WHORE, POUMNES.....cccsccccccees 104.525 
i 3 ee 99.4 
Total water evaporated into dry steam, 

D456 66nd pe heats ond 668K eCee KOS 192,898 
Ce ge | a See 1.107 


Water evaporated into dry steam from 

and at 212 degrees Fahrenheit, pounds.115.025 
Water used per hour, pounds............ 13.065 
Evaporated into dry steam. pounds....... 12,987 
Evaporated into dry steam from and at 


212 degrees Fahrenheit, pounds........ 14,378 
Water evaporated per pound dry coal 
from and at 212 degrees............... 11.82 


Water evaporated per pound combustible 


from and at 212 degrees............... 12.72 
WHRGED CUROCNTEE cccndcveccvcéccccesecess 298 
Water evaporated from and at 212 de- 

grees per square foot grate surface per 

i CE Guts need beeen sae.edseane6esé-< 230 
Efficiency of boiler. per cent............. 79.3 


Combined boiler and furnace efficiency... 
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Chicago Section, Illuminating Engi. under skylights in the roof; the light-wells exposure, the prisms would be put into 
, , were a continual fire hazard, took up val rea : , 
neering Society. uable room and were not effective in light. the glass partition. If there was a high 
The Chicago Section of the Hllumi- ing the lower floors. By the use of pris- building opposite the window, the 
: matie floors, the wasted area was recov- , : . : : 
nating Engineering Society held the req insurance rates reduced and an even Prisms would preferably be put in the 
last meeting of the present season at daylight illumination of the floors effected outer window. 


the Kuntz-Remmle Restaurant on 
The 


presented a progress report, 


June 15 Chicago Convention 
(‘ommittee 
it was hoped to hold the 
the 


hotels in Chicago 


that 


Society ’s 


stating 
convention at one of 
Boulevard 


the 


Michigan 
week of 
the 


not been definitely 


probably during second 


next September, although exact 


time and hotel have 


selected 


The Nominating Committee present 
ed a list of nominees for the Section 
officers for the ensuing year, 1911-12. 
On joint ballot these were eleeted as 
follows R. F. Sehuchardt, chairman; 
A. L. Eustice, seeretary; Charles A. 
Luther and A. J. Morgan, managers. 

W. D. Bradley, of the American 
Luxfer Prism Company, then read a 


paper entitled ‘‘ Natural Daylight Illn- 


mination. ”’ 


DAYLIGHT ILLUMINATION 


Mr. Bradley’s paper is devoted to the 
problem of furnishing daylight to dark in- 
teriors by means of prisms in or adjacent 
to the windows The prisms employed by 


his company are sections of crystal glass 
with a smooth outer surface and a pris- 
matic inner surface They are assembled 
in a strong metal glazing to fit various 
sizes and shapes of openings. Most com 
monly they are set in the upper sash of 
windows or top lights of store fronts. 


used in the canopy or awn- 
special forms for skylights, 
sidewalks, ceilings, partitions, etc In all 
cases the illumination of the interior is 
dependent on the proper solution of the 
prism angles. About 100 different angles 
and shapes of prisms are in use, depending 


They are also 


ing form. in 


on the particular conditions of each instal- 
lation In designing an installation many 
factors are taken into consideration, such 
as the height and position of opposite 
buildings, width of street, court or area, 
obstructions in the upper portion of the 


position of the windows, 


room, size and 

ete Each problem requires its own solu- 
tion Frequently, when a high building is 
opposite the window, the prisms may take 
the light from either or both sides of this 
building. The general use of larger win- 
dows makes the problem simpler than for 


cited the case of a 
glass in a church, 


Bradley 
richly stained 


merly Mr 
window of 


the position of which was such that it was 
unevenly and improperly lighted until a 
framework of prismatic glass was placed 


also spoke of a mill 
large interior light-wells 


outside of it He 
building 


with two 





The discussion was opened by George 
C. Keech, who alluded to the problem 
of furnishing daylight to crowded ten- 
Mr. Bradiey stated that little 


had been done because the owners, as a 


ements. 


rule, will not provide the means for 
furnishing complicated prismatie win- 
dows in narrow light courts. 

J. R. the 


perience met in cleaning prismatic win- 


Cravath asked about ex- 


In reply to a question by C. A. 
Luther, Mr. Bradley the 
methods of lighting large school rooms, 


explained 


In several such cases prismatie glass 
skylights have been placed in the cen- 
ter of the ceiling with good results. Re- 
plying to further queries, Mr. Bradley 
told 
prismatic window is obviated. 

T. H. Aldrich deseribed two instal- 


how the glare of sunlight on a 





MILANE STREET, SHREVEPORT, LA. 


dows. This is no more difficult, said 
Mr. Bradley, than cleaning plate-glass 
windows. A cup of ammonia put into 


a pail of water helps materially to 


loosen the grease. Soap water should 
not be used. 
F. A. Vaughn, of Milwaukee, 


clared that many office buildings have 


de- 


inner rooms fronting on corridors that 
ordinarily must depend on artificial 
light or that passing through the glass 
partitions between such rooms and the 
In the lighting of such 
and parti- 
Mr. Brad- 
ley said the local conditions, such as 
the angle of the exterior light, deter- 
mine whether the prisms are placed in 


outer offices. 
rooms prismatic windows 


tions are very serviceable. 


the outer windows, or the partition, or 


in both. If there was a good outside 


lations of prismatic windows, one being 
for lighting a room beyond a glass par- 
tition. He thought that the prismatic 
windows required twice as much time 
in cleaning as plate-glass windows, to 
which Mr. Bradley rejoined by point- 
ing out how the cleaning may be sim- 
plified. He stated also that dust lodg- 
ing on the horizontal shelf of the prism 
not effi- 
ciency because the lower oblique face 
Others who 


does appreciably lower its 


is the working surface. 
discussed the subject were C. C. Sehil- 
F. J. The meeting 


then adjourned. 


ler and Pearson. 
—__—_§$o@--~- 
Japanese Cable. 
The Japanese Government is laying 
a submarine telegraph cable between 
Karafuto and Hokkaido. 
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Tungsten Street Lighting in Shreve- 
port. 

An interesting installation of tungs- 
ten street lighting has been made by 
he Shreveport Gas, Eleetric Light & 
Power Company, of Shreveport, La. The 
nerchants on Milane Street 
brighter thoroughfare at night and ar- 


wanted a 


ranged it with the company to install, 
perate and maintain a special lighting 
equipment. The system installed differs 


from both the cluster and series tungs- 


ten systems that have become quite 
‘ommon. Single 250-watt multiple 
\lazda lamps inelosed in_ fourteen- 


neh Alba glass globes are placed on 
wles about fifty feet apart on each side 
of the street. These lamps burn from 
lusk till 10:30 p. m. on all days except 
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absorbing screen for photometric use. 
An with 
neutral tint, suitable for reducing in- 


absorbing screen perfectly 
tensities with a photometer or spectro- 


photometer, is not easily obtained, 
many of those on the market being un- 
suitable for the purpose, since they are 


Where it 


is possible to use a rotating sectored 


not entirely non-selective. 
disk there need be no difficulty, and 


in some instances the result may be 
obtained by changing the distance of 
the light source from the photometer 
screen. In other cases, however, neither 
of these methods ean be used and some 
type of absorbing screen is essential. 
This may be the case notably with a 
flicker photometer, where a_sectored 


disk produces stroboscopic effects and 





THEATER OF SAENGER BROTHERS, 


SHREVEPORT. 


27-Volt, 5-Watt Lamps. 


Saturday, when they are lighted till 
midnight. The pay ten 
cents per front foot with a discount of 


merchants 


ten per cent per month on a three-year 
This lighting is quite effect- 
in the accompanying 


contract. 
ive, as shown 


Its success is attested by the fact 
that three blocks on Texas Street are 


view. 


being similarly equipped. 

In another view is shown the exte- 
rior lighting of Saenger Brothers’ Thea- 
the 
cently wired up with twenty-seven-volt, 


ter, which same company has re- 
five-watt Mazda sign lamps. 
aspen 
Absorbing Screen for Photometric Use. 
A paper by Herbert E. Ives and M. 
Luckiesh in the Physical Review for 
May describes a form of neutral-tint 


the dimensions of the source of light 
may bar the use of the inverse-square 
law. 

Resort may be had to a special form 
of sereen consisting of an opaque-line 
ruling on glass as used by photo-en- 
gravers. These may be obtained as 
fine as 1,200 lines and as coarse as forty 
lines to the ineh, the transmission being 
anything between eighty and twenty 
per cent; or by using two crossed, as 
low as three or four per cent. In eali- 
brating these gratings it must be borne 
in mind that the transmisison depends 
not only upon the relative size of the 
opaque and transparent spaces, but also 
upon the position, fineness and dimen- 
sions of the grating. These variations, 
however, become important only under 
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extreme conditions. <A choice 


of spacing makes such errors negligibly 


proper 


small, 

Such sereens have been investigated 
mathematically and experimentally by 
the authors and found to be free from 
selective absorption. Such gratings can 
screens only 


for neutral-tint 


where the light is received on a diffus- 


be used 


ing reflecting surface or diffusing glass. 
Where a filament is viewed, 
gratings would be useless. Should the 
flicker photometer enter into wide use, 
black-line gratings would fulfil with it 


bright 


some of the functions of the seectored 
disk with other forms of photometry. 


a i aia al 


Extension of Ornamental Tungsten- 
Cluster Street Lighting. 

The popularity which has_ been 
gained by the tungsten-cluster system 
of ornamental street lighting wherever 
it has been installed is so marked that 
extensions of it into neighboring streets 
in the same cities, and into many cities 
where it has not yet been in use, are 
being made every day. These are so 
numerous that it is difficult to keep 
in touch with them. Among more re- 
cent projects in this line are the fol- 
lowing. 

Columbus, Ohio, is planning to spend 
about $100,000 for 860 tungsten-ecluster 
standards and underground circuits to 
supply them. About $40,000 will be 
spent for the post and lamp equipment, 
$35,000 for 90,000 feet of cable, $25,000 
for subway transformers, manholes, 
ete. Five 100-watt lamps are to be 
placed on each post. The latter will 
be about sixty feet apart along High 
Street, and along the other business 
streets the spacing will be eighty-five 
feet. It is hoped to have the installa- 
tion complete before winter. 

Waterloo, Iowa, wiil extend the 
tungsten lighting on Lafayette Street. 
In Altoona, Pa., the property-owners 
along Fourth Street from Fifth to 
Eighth Avenue will install three-light 
standards about seventy-five feet apart. 
At Fond du Lac, Wis., an energetic 
movement is under way for placing or- 
namental clusters along Main Street 
between Division and Fourth Streets. 
In the Kensington Park district of San 
Diego, Cal.,a lamp has been placed on 
each end of an ornate ecross-arm on top 
of a reinforced-concrete post; several 
bloeks along Monroe and Adams Ave- 
nues have been equipped in this way. 
Fort Wayne, Ind., has advertised for a 
large number of ornamental lamp-posts. 
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MACHINE TELEGRAPHY.—II. 


BY DAVID E. GRAY. 


In 1859 Phelps produced a printer in 
which were combined several features 
of both the Hughes and the House in- 
Similar to the latter, it em- 
bodied a keyboard and drum, a mag- 


struments. 
netically controlled valve. and an air 
engine. Instead of operating an es- 
capement, the engine locked a print- 
ing roller to a continuously running 
type-wheel for a sufficient length of 
time to make an impression of one let- 
ter, thus simultaneously effecting the 
printing and the spacing of the paper 
strip. The drum was provided with a 
short, curved slot for each of the keys. 
The latter were pivoted in the middle, 
the ends adjacent to the drum being 
flexible and carrying pins adapted to 
When the 
outer end of a key was depressed, the 


enter the slots when raised. 


pin was presented to the revolving 
drum whose corresponding slot impart- 
ed a lateral motion to the flexible por- 
tion, thus forming the battery contact. 
The electrical impulse actuated a relay, 
which controlled the valve magnet. The 
drum and type-wheel were driven by 
friction and their speed regulated by a 
magnetic brake, operating in econnec- 
tion with a centrifugal governor. This 
instrument had a record of 670 mes- 
sages from New York to Philadelphia 
in 8.5 hours, which compares very fa- 
vorably with the work of the most 
skillful Morse 
marked improvement over the Hughes 
apparatus in that its parts were much 
which reduced 
the number of breakages. Furthermore, 


operators. It was a 


heavier and stronger, 


its action was much quicker, as it was 
driven by a steam engine, or similar 
source of power, instead of a weight. 
On the other hand, the necessity of 
maintaining an air supply and the 


character of its motive power were a 


great detriment to its use. 
In 1875 Phelps brought out what was 
known as the Electro-Motor Printer. 





As may be inferred from its name, the 
mechanism was driven by a small mo- 
tor whose speed was regulated by a 
centrifugal governor which made and 
broke the motor circuit. The printing 
portion was directly controlled by a 
magnet in the local circuit of the line 
relay. The transmitting device was so 
arranged that either double or single 
currents could be used. Two of the 
most important features were the mo- 
mentary stopping of the type-wheel 
and cireuit-closer during the printing 
operation, and the automatic unison. 
The former insured a clear impression 
of the type and the latter eliminated 
stopping and establishing unison man- 
ually. This was done by automatically 
stopping the type-wheel and cireuit- 
closer at the ‘‘space’’ position in the 
event no printing had taken place for 
several revolutions. The introduction 
of the motor and double currents, the 
elimination of compressed air, and the 
superior mechanical design made this 
a great improvement over the first 
Phelps machine. The various parts 
moved more quickly and a higher rate 
of transmission could be attained. For 
this same reason, however, greater skill 
of manipulation was required in order 
to get the most out of the apparatus. 
A few of the most skillful operators 
could send at a rate of fifty-eight words 
per minute, the maximum capacity of 
the machine being a fraction over fifty- 
nine. It was limited by the mechan- 
ieal rather than the electrical actions. 

Later Mr. Phelps substituted the au- 
tomatic transmission principle’ of 
Wheatstone for the keyboard. This did 
away with the skillful operator and 
permitted the machine to be run at 
maximum practical speed at all times. 
On the other hand, as a consequence of 
having to prepare the message for 
transmission, it introduced a delay in 
the handling of traffic. The tape had 
to be very accurately perforated and 
run at a uniform rate in order to ren- 
der the. device at all operative. The 
principal diffieulty encountered was 





ee 


that of maintaining synchronism. It 
necessitated very frequent adjustment 
of the governors to keep the two ma- 
chines at the opposite ends of the line 
running exactly together. This was 
eaused by the fluctuation of motive 
power as much as anything else. In 
the ease of the Hughes, which is driven 
by a weight, any variation of the fric- 
tion in any of the bearings of the mech- 
anism will immediately affect the 
speed. 

The Buckingham printer, which 
superseded the Phelps, was the first of 
the selective class to be used to any 
extent. Strictly speaking it was a 
semi-automatic printer, as it did not 
employ a keyboard for sending, but 
the message was prepared on a strip 
of paper and fed through an ordinary 
Wheatstone transmitter. Instead of re- 
cording on a long tape, it printed on a 
sheet at the receiving end only. This 
in itself was a great advance toward 
facilitating the handling of traffic, as 
it produced the record in a more com- 
pact form and obviated having to re- 
write the message, or cutting it into 
short lengths and pasting them on a 
blank for delivery, as is still done in 
Europe. As an accessory to the sys- 
tem, Mr. Buckingham introduced a key- 
board perforator which was capable of 
being operated as rapidly as eighty 
words per minute. It was an electro- 
magnetic device and could be adapted 
to any code by merely changing the 
connections. 

In this system each character was 
electrically represented by a combina- 
tion of six impulses which consisted of 
three negatives and three positives 
arranged alternately, two different 
lengths of impulse being used. For 
example, the letter A was represented 
by (1) a long negative, (2) a short 
positive, (3) a short negative, (4) a 
short positive, (5) a short negative and 
(6) a long positive. Graphically this 
would be — —, the positive im- 
pulses being represented by the spaces 
between the marks. The letter B was 
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—, the ‘‘space’’ was — — —, 
etc. Thus the B consisted of two short 
and one long negative and three long 
positive impulses, the ‘‘space’’ of three 
short negative and two short and one 
long positive, ete. The first five were 
the selecting impulses and the sixth, 
which was always a long positive, was 
for printing and spacing. It will be 
observed that with this arrangement 
thirty-two different combinations may 
be obtained. 

The receiver was necessarily much 
more complicated electrically than 
those of any of the systems previously 
described. A standard polarized relay 
was in series with the line and earth. 
Its local cireuit comprised two connec- 
tions from its two contact points 
through the double windings of (1) a 
slow-acting neutral governing relay, 
or ‘‘separator,’’ actuated by a long im- 
pulse of either polarity, (2) a slow-act- 
ing polarized unison magnet, operated 
by a long positive only, (3) a polarized 





escapement magnet, whose armature 
was affected by all impulses, and 


thence to the two poles of a battery or 
other of power. The return 
connection was between the middle 
point of the battery and the tongue of 
the line relay. Thus the polarities of 
the line currents were reproduced in 
the local circuit. The escapement mag- 
net actuated a distributor, or ‘‘sun- 
flower.’’ It consisted of two toothed 
wheels rigidly mounted on a common 
vertical shaft, the lower, acted upon by 
the pallets of the eseapement, having 
forty-five teeth and the upper fifteen. 
Those of the latter were of the same 
dimensions as the former, but spaced 
further apart on the periphery. The 
six impulses of a character would turn 
the wheels one-fifteenth of a revolution 
or the distance between two of the up- 
per teeth. Six contact levers, pivoted 
in the middle, were radially arranged 
in the same horizontal plane as the up- 
per wheel that their inner ends 
would engage the teeth. They were so 
spaced that the latter acted upon them 
consecutively at each movement of the 
escapement. The sixth contact was 
normally closed. The first impulse of 
a combination coming in over the line 
closed one of the branches of the first 
local circuit by means of the relay, 
thereby actuating the escapement and 
moving the lower wheel one-half tooth. 
This movement broke the sixth contact 
and closed the first. The next im- 


source 


so 


pulse, which was of opposite polarity, 
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closed the other relay contact, thus re- 
versing the movement of the escape- 
ment magnet which turned the wheel 
another one-half tooth and broke the 
first sunflower contact and closed the 
second, ete. Each of the six contacts 
controlled a branch of a second local 
circuit whose main return passed 
through the contacts of the separator. 
Included in each of the first five 
branches was one winding of a polar- 
ized selector relay. These relays in 
turn controlled powerful type-wheel 
magnets. It will be observed that one 
of the latter was energized only when 
one of the first five impulses was long, 
as the separator was not operated by a 
short one. Thus for the letter A the 
first magnet only would be actuated, 
for B, the second, third and fourth, and 
for the ‘‘space,’’ none. The sixth sun- 
flower contact controlled two relays, 
one of which closed a circuit through 
the printing magnet. The other con- 
trolled a circuit, including the restor- 
ing windings of the selector relays. 
Both had to be so adjusted that the 
former would operate a little in ad- 
vance of the latter in order to allow 
the printing to take place before the 
type-wheel magnets were de-energized. 

The unison magnet, as may be in- 
ferred from its name, was for the pur- 
pose of establishing and maintaining 
unison in the sunflower. Its armature 
was mounted on one end of a centrally 
pivoted lever. The other end carried 
a small projection, or stop, which nor- 
mally rested on the top of one of the 
teeth of the upper wheel and a spring 
tended to force it in between them. 
The first impulse moved the wheel one 
step, which allowed the projection to 
drop off the tooth ; the next four moved 
it until the following tooth was pre- 
sented to the stop, and the sixth, which 
was always a long spacing impulse, 
actuated the magnet and withdrew the 
stop, thus allowing the wheel to make 
its final motion. If a signal was muti- 
lated, the projection was not with- 
drawn at the proper time and the wheel 
was arrested until the arrival of the 


spacing impulse of the succeeding 
character. 
The type-wheel was made in the 


form of an octagonal rod and because 
of its small diameter and lightness 
could be moved very rapidly. The 
thirty-two characters were arranged in 
four rows of eight each. They con- 
sisted of the twenty-six letters of the 
alphabet, the ‘‘space,’’ and five pune- 
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tuation marks. Roman numerals were 
used in place of figures. The first 
three magnets revolved the wheel by 
means of a series of compound levers, 
arranged similarly to whiffletrees, and 
a spiral groove in the shaft. The last 
two, by a like set of levers, imparted 
a longitudinal motion, thus selecting 
the row. The magnets were necessarily 
powerful in order to render a quick, 
positive action. The type-wheel shaft 
was mounted horizontally and at right 
angles to a hollow eylindrical arbor. 
The blanks were made in tubular form 
with a single line of perforations ex- 
tending longitudinally. The headings 
were printed circumferentially at one 
end. The printing hammer was mount- 
ed on the inside of the arbor and, when 
actuated, its end protruded through a 
small hole exactly opposite the type- 
wheel and forced the paper against the 
type. 

The spacing for the characters was 
accomplished by revolving the blank 
on the arbor and the line spacing oc- 
curred automatically at the end of each 
revolution by means of a small sprock- 
et-wheel whose teeth engaged the per- 
forations in the blank. The side mar- 
gins were allowed for by a series of 
‘*spaces’’ at the beginning and end of 
each revolution. When receiving, a 
blank was slipped on the arbor in such 
a position that the beginning of the 
first line was over the hole, and when 
the message was completed, it was re- 
moved and opened by slitting along 
the line of perforations. After trim- 
ming the edges it was ready for de- 
livery. 

Although the Buckingham printer 
was much faster than its predecessors 
and eliminated the difficulty of main- 
taining synchronism, it still had sev- 
eral undesirable features. Owing to 
its method of transmission it was not 
adapted to ‘‘conversational’’ purposes 
and could be used only on long 
trunk lines where the traffic in one di- 
rection was sufficient to keep it busy 
all the time. The receiver was not 
entirely automatic, as the spacing for 
short lines, such as the address and 
signature, had to be performed manu- 
ally. The tubular form of the blanks 
was also objectionable. They took up 
considerable room and were inconve- 
nient to handle. 

In a test over a line from New York 
to Chicago, having a repeater at Buf- 
falo, this printer transmitted 9,126 
words in ninety-one minutes, or an av- 
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erage of 100 words per minute. How- 
ever, its regular working speed on this 
line was less than eighty words per 
minute. 

A few years ago J. C. Barelay, who 
at that time was assistant superintend- 
Western 


Company, made several improvements 


ent of the Union Telegraph 


in the Buckingham system. In its pres- 
ent form it is known as the Barclay 
printer and is used quite extensively on 
the longer lines of the above company 
The principal changes are the introduce- 
tion of a motor-driven mechanical per- 
forator at the transmitting end and a 
electric 
new the 
Wheatstone transmitter 


modified Blickensderfer type- 


and a selector at re- 
The 
and the receiving apparatus from the 
the 
The 


by the same 


writer 
receiver. 
line to selector relays remain the 
characters are represented 
**shift”’ 
which 


same, 
code. except that a 
are introduced, 


and ‘‘reshift’’ 


permits the use of figures in an upper 


case. 
The Buckingham perforator, al- 
though capable of working at high 


speed, was not considered sufficiently 
positive, as the punches were operated 
magnetically and would not always pro- 
duce a clean hole. The Barelay, on the 
other hand, is not so fast, but mechan- 
Another 


signal lamp which illuminates when a 


ically positive. feature is a 
sufficient number of characters to near- 
ly fill a line 
the tape. The * 
bination is then punched, followed by 


have been registered on 


‘earriage return’’ com- 


a blank long enough to allow 


time for that action to take place. 


space 


The selector relays, instead of con- 
trolling tive type-wheel magnets as they 
did in the Buckingham, operate a se- 
ries of contacts in such a manner as 
to select any desired one of thirty-two 
branch cireuits, each of which includes 
the selecting of the 


typewriter. The main return from the 


one of magnets 
latter magnets is connected to one pole 
of the souree of power, the other pole 
contact tongue 


connected to a 


is moved by the first selector 


being 
which 
relay. This tongue is normally in con- 
tact with one of two points, between 
which it operates like the tongue of a 
polarized relay. The points, in turn, 
are connected to two similar tongues on 
the second relay, respectively. Again, 
the points of the second relay are con- 
the third, 


sixteen 


nected to four tongues on 
ete. Thus the fifth 


tongues and thirty-two points. In prac- 


carries 


tice this is found to be too great a load 
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for one relay, so it is divided between 
two which act simultaneously. Even 
this reduction is not always sufficient, 
with the result that the relays act more 
slowly than they should and sometimes 
a character is mutilated in the selector 
itself 

The typewriter prints the 
on a regulation blank and it is ready 
for delivery as soon as received. The 
that the at- 
tendant merely watches for errors and 


message 


actions are automatie so 


replaces the blanks as they are filled. 
All messages pass through the hands 
of a proofreader who acts as a check 


on the receiving operator. 


A possible speed of 100 words per 
minute, over a line from New York to 
Chieago, has been claimed for the 


Barelay printer, but the actual running 
rate is about sixty and the average 
of the 


speed in 


from forty to forty-five. One 


principal obstacles to high 
this as well as the Buckingham system 
is the multiplicity of magnetic and me- 
chanical actions which must take place 
consecutively before the character is 
finally recorded on the blank. If any- 
thing, the Barelay is slower than the 
latter the load thrown on 
the selector relays and the extra move- 


The 


cireuits and eontacts 


heeause of 


ments in the typewriter itself. 
large number of 
and the mechanical complexity of the 
of 


which require considerable attention. 


various parts are sources trouble 
One of its main advantages is that it 
almost eliminates the employment of 
skilled Morse operators. The perfor- 
ator can be manipulated by any one of 
average intelligence after a little prac- 
tice, and the knowledge of the code is 
unnecessary. It does not require any 
particular skill to feed the tape into the 
transmitter and the reeeiving is auto- 
matic. 


quent mutilation of characters, due to 


In practice, however, the fre- 


line disturbances or other causes, make 
it necessary to instruct 
the sending operator at the other end 


break in and 


to repeat. In order to save time this 
is done with a Morse key by the trans- 
mitter operator. 

Numerous other printers have been 
produced in recent years, but as yet 
none have given reliable service at an 
advantageous speed. That of John E. 
Wright is at present being tested over 
one or two lines of the Postal Telegraph 
Company. It is of the selective type 
and employs a typewriter keyboard. 
A short time ago the writer had the 
pleasure of seeing it operate duplex 
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over a line from Chicago to St. Louis. 
The transmitter and receiver are two 
distinet ‘and each 
quite complicated, both mechanically 
and electrically. : 


constructions are 
It operates at a speed 
of about forty words per minute each 
way and requires 385 volts. This high 
voltage is objectionable, as-it must be 
handled with more care in the instru 
ments and increases the liability of 
the The 
among telegraph engineers is to de 


leakage on line. tendency 
crease the voltage rather than increase 
it. Experience has shown them that 
results as a whole are better with a 
lower voltage. 

Another, which has quite recently 
been brought to the attention of th: 
general public in the daily papers, is 
the invention of G. A. Cardwell. It is 
of the selective type with a typewriter 
keyboard and the transmitter and re 
ceiver are embodied in the same ma 
chine. It is neat and compact in ap- 
pearance, but quite complicated elec- 
trically. 
cal Show at Chicago, it operated over 
two wires the to 
office building downtown, at a speed of 
about forty words per minute. The at- 
that a 

The instru- 


As shown at the last Eleetri- 


from Coliseum an 


tendants, however, said much 
higher speed was possible. 
ment can also be adapted to single- 
wire transmission, but when so used it 
employs two different strengths of eur- 
rent as well as two polarities. There- 
fore the line conditions are about the 
same as with quadruplex. As is well 
known, the latter is from twenty-five 
to thirty per cent slower than two du- 
that 


with single-wire transmission, which is 


plexes, therefore we may infer 
the only arrangement feasible for long- 
distance telegraph work, the Cardwell 
will operate more slowly than it did as 
exhibited at Chicago. 

Good telegraph service means the 
delivery of a message to its destination 
in as short a time as possible after it 
has been received by the company, at 
a reasonable to the customer. 
Therefore the company is working be- 
On the one hand, it 
must not spare expense in order to ren 
der the promptest service possible, and, 
on the other, it must be economical in 
order to be able to charge a reasonable 
tariff and still pay expenses and earn 
interest on its investment. It is a com- 
mon impression that the systems which 
transmit over the line at a higher rate 
of speed give better service than the 
With the present meth- 


eost 


tween two fires. 


slower ones. 
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ods this is true only on lines of such 
length that the cost of line maintenance 
materially affects the cost of transmit- 
ting each message. From a _ purely 
technical standpoint, the most efficient 
system is the one which will handle 
the most traffic over a single wire with 
the least number of instruments in a 
given time. But, if the use of such a 
system involves the consumption of 
much time in preparing the message for 
transmission, it obviously is not the 
proper one to use between two nearby 
points where the traffic is heavy. 

For example, assume a line 300 miles 
long between two points where the 
trafic amounts to 3,000 
each way per day. The tariff would 
be thirty-five cents for ten words. 
This amount of work could be taken 
Wheatstone _ sets 


messages 


care of by two 
working duplex over a single wire, 
or by the hand Morse, working quad- 
ruplex over two wires and duplex on 
a third. The former would employ 
twenty-two operators and the latter 
twenty. The cost of labor, however, is 
in favor of the Wheatstone by about 
one-quarter of a cent per message. The 
line maintenance amounts to about 1.5 
mills per wire per message, giving a 
difference of three mills between the 
two methods. The cost of upkeep of 
machines would also be slightly more 
with the Morse. Altogether the former 
would save less than one cent or ap- 
proximately two per cent of the tariff 
charged. The difference of time, on 
the other hand, is quite an item. In 
the one case, about one minute is con- 
sumed in perforating the message on 
the tape, at least one minute is re- 
quired to transfer the tape to the trans- 
mitting operator and send it over the 
line, and another two minutes are need- 
ed at the receiving end to transfer and 
translate the record. In the other, the 
operator will send the average message 
in one minute and the receiving oper- 
ator takes it down on a typewriter as 
fast as it comes in over the line. This 
shows a saying of three minutes in fa- 
vor of the Morse. It is not a great 
length of time, to be sure, but it is a 
very appreciable percentage of the time 
a message is in the operating rooms of 
the company. The above is based on 
the time it would take to handle a sin- 
gle message, whereas in reality the dif- 
ference would be even greater because 
of the delays due to handling a multi- 
plicity of tapes in addition to the 
blanks in the case of the Wheatstone. 
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The ‘‘slower’’ method is undoubtedly 
the proper one to use, as the advantage 
to the customer more than compensates 
for the added cost. 

If the two points are 1,000 or 1,500 
miles apart, not only is the speed of 
transmission reduced, which in itself 
increases the item of line maintenance 
per message, but the actual cost of 
maintenance is in proportion to the 
length, and added to this is the upkeep 
of two or three repeater stations. In 
this case the cost assumes such large 
proportions that the higher speed meth- 
od will render the ‘‘better’’ service. 

The Barelay printer may be consid- 
ered to be in an intermediate class. 
On the one hand, there is the necessity 
of preparing the message on the tape 
and the lower speed, and on the other 
is the saving of time and cost of labor 
at the transmitting station. 

It is evident from the above that a 
keyboard page printer of the selective 
type, which could be operated at a 
speed of about eighty words per min- 
ute, would enable the companies to ren- 
der the best service on all lines except 
possibly the very long ones. It should 
have a keyboard in order to eliminate 
the use of a tape and to make it adapt- 
able to ‘‘conversational’’ purposes. 
The message should be printed directly 
on a page to save time and labor at the 
receiving end. The receiver and trans- 
mitter should be embodied in the same 
machine or be within easy range of 
vision of the operator and should work 
simultaneously at both ends of the line, 
thus providing a complete record of all 
correspondence. The apparatus should 
be of the selective type, because it can 
be operated at a higher speed and re- 
quires less skill to manipulate the key- 
board than does the synchronous, it 
being necessary only to wait until one 
signal has traversed the line before 
sending the next. The code should con- 
sist of impulses of the same length and 
of alternating polarity if possible. The 
selector should operate equally well 
with short or long impulses and at 
varying rates of transmission. The 
voltage should be low and of a uniform 
intensity. This would greatly reduce 
the number of delays caused by line 
disturbances. The device must be as 
free from local circuits and contacts as 
possible. The average speed of good 
typists is about sixty words per min- 
ute, therefore if the apparatus were 
eapable of eighty, it would be fast 
enough for all practical purposes. 








1279 









This criterion may seem impossible 
to some, but in the opinion of the 
writer it is not unreasonable. The ob- 
stacles to such an apparatus, designed 
for use over lines of any length, such 
as are found in America, are mechani- 
eal and not electrical. They are not 
insurmountable, but as yet no one has 
solved the problem. 

cxnenneiliaialiitiasinnanes 
New Cable Route. 

The Board of Estimate at New York 
is considering plans made by the Com- 
mercial Cable Company for a new 
cable route between the proposed re- 
ceiving station at Far Rockaway and 
the main offices of the company, at 
No. 20 Broad Street. The distance is 
22.5 miles and the work will cost the 
company about $500,000. 

A recent investigation of harbor 
conditions by the Government engi- 
neers developed the fact that a deep- 
ening of the entrance to the bay was 
necessary, but such a project was 
blocked by the network of cables at 
the bottom of the bay. At the request 
of the Government, the cable company 
agreed to remove the obstacles. 

At present all the cables of the com- 
pany lie across Rockaway Inlet, the 
entrance to Jamaica Bay. Some of the 
cables have been down for twenty-five 
years. The landing place is at Man- 
hattan Beach, near the Oriental Hotel, 
and the distance to the main offices, 
also an underground route, is only 
twelve miles. 

, —__ +e 
Telephone Rates Lowered. 

The New England Telephone & Tele 
graph Company will inaugurate a 
sweeping reduction in rates, to take 
effect during the coming summer and 
fall, and to be applicable to all ex- 
changes outside the Boston and subur- 
ban districts. This action follows the 
recent decision of the Massachusetts 
Highway Commission affecting the 
Boston and suburban districts, by 
which the telephone company’s annual 
revenue was reduced between $300,000 
and $400,000. 

The company officials believe that 
the reductions will create a consider- 
ably increased volume of business. 

oe 

The relative consumption of eleec- 
trie power per inhabitant is given by 
the British Trade Journal as 48.5 for the 
United States, 40.0 for Switzerland, 21.8 
for Great Britain, and 12.6 for Ger- 
many. 
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The Electrification of the Lapland 
Railway. 
In spite of an unusually severe are 


tic winter, with a tremendous down- 


fall of snow, the work on the Porjus 
has been energetically 


Railway pro- 


ceeded with, and the work in connec 
tion with the hydroelectric station at 
Porjus has been commenced. The con- 
the 


jus will be taken in hand this month, 


struction of power line from Por- 


and part of the line is expected to be 
the the 


The directors of the two electric com 


finished before end of vear. 


panies who have secured the contract 


for this important railway—Siemens 
Sechuckert Werke, Berlin, and the Gen 
eral Swedish Electric Company—with 
other engineers, have paid a visit to 


Lapland to inspect the localities and 
undertake some trial ore transports on 
the Kiruna-Riksgriinsen section ‘of the 
Lapland the 
is to be electrified. The present large 


Railway portion which 
steam locomotives haul, as a rule, twen- 
ty-eight cars, each with a load of thir- 
ty tons. The electric trains will com 
prise forty cars of the same size, pro- 
pelled by two eleetrie locomotives, one 
pulling and one pushing, with an ag- 
gregate capacity of some 2,000 horse- 
power, and the average speed will be 
about twice that of the present trains. 
The increased speed will make it possi- 
ble to dispatch twelve trains in a day 
instead of the present nine trains, with- 
out inereasing the number of sidings. 
The experimental trains had the weight 
of the future that is, 
forty cars—but they were each hauled 


electric trains 


Negotiations have 
the Nor 


wegian railway authorities about a pos- 


by two locomotives. 


also been entered into with 


sible electrification of*the Norwegian 
the 


Enaqine ( ring. 


section of line from Riksgrinsen 


to Narvik. 


->-s 
Elevated Traffic Increases. 
Traffic on the lines of the North- 


Railroad (Chicago) 
121,835 


daily, an inerease of 2,897 passengers 


Elevated 


averaged 


western 


in May passengers 


a day compared with May last year. 





Industrial Power 


PRINCIPLES OF ELECTRIC BLAST- 
ING. ' 


BY T. H. KNEEBONE. 

In coal mines the conditions are such 
that the use of explosives is subject to 
legislative restrictions, which embodies 
the use only of those explosives which 
have passed certain official tests, and 
the “by 
means of an electrical apparatus which 


firing must be performed 


must be efficient and inclosed so as to 
afford reasonable security against the 
Acei- 


dents which arise in the operation of 


ignition of inflammable gas.’’ 
blasting from short or defective fuse, 
or through the inability of the oper- 
ator to get to a place of safety, are 
effectively avoided by the use of an 
the 
operator to place himself in a position 


electric exploder, which enables 
of safety ‘‘before firing the charge,”’ 
while accidents caused by miss-fires or 
retarded ignition become practically 
non-existent by the adoption of a sys- 
tem of electric blasting. By the very 
nature of the work, blasting must, of 
course, always be attended by a cer- 
tain amount of risk, either in the prep- 
aration and stemming of the cartridge, 
or in the firing of the charge. | 
add that the use of electric detonator 
self-contained, elim- 


inates the danger which is inseparable 


may 


fuses which are 
from the handling of loose detonators. 
For shaft sinking, an electrical system 
of blasting is the only rational method, 
as by its use operations can be conduct- 
ed from a safe distance, and the grave 
risks embodied in blasting from the use 
of ordinary safety fuse in these oper- 
ations completely disappear. The prin- 
ciple of economic production is por- 
trayed in the saving of time and labor 
by the simultaneous firing of the shots, 
and it may also be argued that where 
two or more shots are fired together 
they help each other, and produce a 
greater total amount of work with the 


minimum of danger. There is also no 


1 Abstract from Science and Art of Mining. 
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loss of time in event of a miss-fire, but 
we have an element of danger in the 
possibility of losing the ‘‘missed’’ det- 
onator amongst the debris when the 
relieving hole is fired. 

In modern mining electric blasting is 
now adopted by reason of its remark- 
able advantages, 
which are: (1) Complete safety in fir- 
ing shots in any situation; (2) suit- 
ability for firing shots in groups sim- 
ultaneously; (3) 
shots.’’ The modern practice of elec- 
trie blasting may be discussed under 
four headings. 

‘1) Low-Tension System.—The low- 
tension system of shot-firing consists 


principal among 


absence of ‘‘miss- 


in passing a current of electricity at a 
low voltage through wires embedded 
in the flashing material of the charge. 
The ends of the two wires, where they 
terminate, are connected by means of 
a small platinum bridge. This plat- 
inum bridge offers a great resistance 
to the passage of the current, and in 
consequence great heat is generated, 
and this heat is sufficient for the igni- 
tion of the flashing mixture. This sets 
off the detonator, which in turn ex- 
plodes the charge. 

(2) High-Tension System.—lIn this 
system the only difference from the 
low tension is that the platinum is 
wanting, and instead a very short air- 
gap is allowed to exist between the 
end of the two wires embedded in the 
flashing mixture. Current at a high 
voltage is used, and the electricity 
jumps or ares across the air-gap from 
the positive wire to the negative. A 
flash is thus produced, which ignites 
the flashing mixture, and the charge is 
fired as before. 

(3) Firing in Series.—In this meth- 
od the charges are so arranged that 
the current passes from the positive 
wire of the circuit, through each of the 
fuses of the different charges in turn, 
the last fuse of the entire volley being 
connected to the negative wire. The 
same current thus passes through the 
whole of the fuses. 

(4) Firing in 


Parallel.—In this 

































































































June 24, 1911 


method each detonator is connected di- 
rectly to the positive and negative 
wires, so that a portion of the total 
current goes into each fuse separately. 
The result in either of the above cases 
is exactly the same. The whole series of 
shots will be fired simultaneously. The 
series arrangement is more easily made 
up than the parallel system; more wire 
is also required in the latter method, 
and whereas the series system takes a 
big voltage but little current, the paral- 
lel system require a big current and a 
low voltage. In eases of individual firing 
of shots, the shot-firing cables and the 
wires attached to the detonator form 
a single complete electric current. For 
firing a number of shots simultaneous- 
ly the series system is the best, and 
is the method usually adopted, and the 
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connecting up. (3) Make sure that 
the connection of the firing cable to the 
exploder is the ‘‘last’’ thing to be done 
before firing. (4) Disconnect the fir- 
ing cable ‘‘immediately after’’ the 
charge or charges have been fired. (5) 
Keep the hands clear of the exploder 
terminals while firing. 

aia 

Electricity in Lumber Mill. 

The accompanying illustration shows 
the interior of the new mill of the 
Cross, Austin & Ireland Lumber Com- 
pany, Brooklyn, N. Y., which has been 
built on the site of the old mill, de- 
stroyed by fire June 21, 1910. 

The new building is of reinforced 
concrete throughout, is one story in 
height and has ample skylights. It has 
a few more mahines than the former 








INTERIOR OF LUMBER MILL SHOWING MOTOR-DRIVEN MACHINES. 


low-tension fuses are usually employed, 
as they possess advantages over the 
high tension. 

The appliances generally used in the 
practice of electric blasting are: (1) 
Eleetric detonators, manufactured in 
great variety; (2) primary-battery ex- 
ploders, magneto exploders, dynamo- 
electric exploders, various blasting ma- 
chines; (3) connecting wire; (4) wire- 
holder; (5) leading wire; (6) wire 
reel; (7) insulation tape; (8) blast 
tester, ete., including shot-firing ar- 
rangement at some station. 

In the interest of safety I would very 
briefly enumerate the precautions nec- 
essary in the actual operation of firing 
the shot. (1) See that all joints and 
connections are properly made. (2) 
Serape the ends of the wires before 


mill and is slightly larger. Aside from 
this increase in capacity there is no 
radical change in the layout of the 
plant. A special feature is the use of 
band saws for nearly every cutting 
operation, and each machine through- 
out the entire mill is driven by an in- 
dividual motor. These motors are of 
the Westinghouse, squirrel-cage type 
and aggregate 950 horsepower. 
During the past month the com- 
pany has also placed in operation a 
sash and door factory equipped with 
forty-five new machines, each one com- 
plete with its own individual motor. 
The motors are the same as in the mill, 
and aggregate 300 horsepower. 
Current for the complete installation 
is furnished by a 650-kilowatt Westing- 
house-Parsons steam turbo-generator. 
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Electrification of Piedmont System. 

Particular importance is attached to 
the electrification of two sections of 
road of the Piedmont Traction Com- 
pany in North Carolina and South Caro- 
lina, on account of the fact that this is 
the first railroad electrification in 
America to be equipped with apparatus 
for 1,500 volts direct current. The av- 
erage modern direct-current railway 
uses current of a maximum of 550 to 
650 volts. Considerations of economy 
in transmission have led to the in- 
crease of direct-current voltage in rail- 
way work and a number of lines are 
now operated on 1,200 volts, but the 
Piedmont traction system is the first 
one to contract ’for 1,500-volt equip- 
ment. 

One section of the Piedmont system 
to be electrified is thirty-five miles in 
length, extending from King’s Moun- 
tain, N. C., to Charlotte, N. C. The 
other section is ninety-five miles in 
length and extends from Greenwood, 
S. C., to Spartansburg, S. C., with a 
ten-mile spur from Belton to Ander- 
son. 

The power for both of the electrified 
lines will be purchased from the trans- 
mission lines of the Southern Power 
Company and fed to the line through 
motor-generator sets in substations. 

The equipment of the North Caro- 
lina section, known as the Piedmont 
Traction Company, includes substations 
at Charlotte, Gastonia, and King’s 
Mountain, each of which is equipped 
with one 500-kilowatt motor-generator 
set, with switchboards and other suit- 


able apparatus. The South Carolina 
section is known as the Greenville, 
Spartanburg & Anderson Railway 


Company and has substations at Dead 
Falls, Belton, Anderson, Greenville, 
Greers, and Spartanburg, requiring 
seven 500-kilowatt motor-generator sets 
and two of 300 kilowatts, together with 
transformers, switchboards, and other 
apparatus. , 

Four classes of service will be main- 
tained on both of the above roads, 
namely, limited-express passenger serv- 
ice, local passenger service, light- 
freight express service, and heavy- 
freight service. 

Orders have been placed with the 
Westinghouse Electric & Manufactur- 
ing Company for the following appar- 
atus: ten 500-kilowatt motor-genera- 
tor sets, two 300-kilowatt motor-gener- 
ator sets, nine switchboards, three 500- 
kilowatt,  oil-insulated, _ self-cooling 
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transformers, quadruple 
equipments of No. 321 interpole rail- 
way motors for passenger service, eight 
quadruple equipments of No. 321 in- 
terpole railway motors to be mounted 
on standard box ears for handling ex- 
press and package freight, six 55-ton 
locomotives with quadruple equipments 
of No. 308-B-5 interpole railway mo- 
tors for heavy-freight service. These 
locomotives will each be capable of 
handling an 800-ton train. 

The control for the passenger cars, 
express cars, and locomotives will be 
the Westinghouse Type HL unit-switch 


twenty-three 


control. 

It is understood that the work will 
be put in hand at once and pushed to 
rapid completion. 


ww 
_-s? 


Motor Drive in New Structural Mill 
of Illinois Steel Company. 

Motor drive been employed 
throughout the structural mill 
which the Illinois Steel Company has 
recently added to its South Chicago 
plant. The which the com- 
plete rolling from roughing to finish- 
ing is accomplished are driven by one 
3,000 and one 1,000-horsepower induc- 
There are eight stands of 
being driven, 





has 
new 


rolls in 


tion motor. 
rolls, the first 
through bevel gear, by the larger mo- 
tor, and the eighth by the smaller mo- 
tor. Numerous other motors ranging 
in size from fifty to 300 horsepower are 


seven 


used. 

In connection the 
tural mill, a low-pressure turbine sta- 
Two 3,000-kilowatt 
mixed-pressure turbines, di- 
Crocker - Wheeler 
will be in- 


with new struc- 
tion is being built. 
Rateau 
rect - connected to 
three-phase generators 
stalled. The system ineludes six Ra- 
regenerators, designed to carry 
load and to supply suffi- 
for the heat- 
three-minute interval. Ex- 
will be furnished by en- 
gines in the old structural mills. The 
steam reaches the turbines at from 16 


to 21 pounds per square inch absolute, 


teau 
the 
cient 


turbine 
steam feed-water 
ers during a 


haust steam 


and exhausts under a vacuum of 28 to 
28.5 inches. 

The steam-condensing equipment con- 
Worthington eyl- 
indrical-shell surface condenser, pro- 
vided with three De Laval centrifugal 
circulating pumps, 18,500 gallons per 
minute capacity each. Two circulating 
pumps are operated the con- 
denser and one of the pumps is held in 


sists of a modern 


with 


reserve. 


ELECTRICAL 


REVIEW 


Electric Propulsion of Ships. 


A new type of vessel, which has been 
built to demonstrate the principles 
upon which it is proposed to apply elec- 
trie propulsion by alternating-currents 
to vessels of all sizes, ran successful 
trials recently, according to the En- 
Trades Advertiser. 


gineer and Iron 


This vessel, which is named the Electric 
Arc, has been equipped by Mavor & 
Coulson, electrical engineers, Glasgow. 
The principal dimensions of the vessel 


are: Length, 50 feet (between perpen- 
diculars) ; breadth, 12 feet, and depth, 
(moulded), seven feet four inches, with 
a minimum draft of four feet six 
inches. The power equipment consists 
of a four-cylinder Crossley gas engine 
of forty-five brake horsepower, with 
producer and scrubber. The engine 
drives an alternating-current dynamo 
with its exciter. The propeller is 
coupled to an_ alternating-current 
motor, and the switch gear is operated 
either from the deck or from the en- 
gine-room. 

Hitherto the electric transmission for 
marine purposes has been earried out 
on  continuous-current lines. This 
method is suitable for small powers, 
but for larger powers continuous cur- 
rent offers serious difficulties in their 
The designers of the new vessel 
claim that alternating-current motors 
alone are suitable for the transmission 
of large powers at sea. 

In the Electric Are only one engine 
and one propeller are used. The ves- 
sel is intended for short trips on coastal 
service. It has therefore been consid- 
ered unnecessary to subdivide the pow- 
The gas is supplied from a 


use. 


er plant. 
producer on the 
and the engine is coupled direct to an 
alternating-ecurrent dynamo. The con- 
exciter is mounted on 


‘*suetion’’ principle, 


tinuous-current 
the top of the generator, and driven by 
a belt from the main shaft. The con- 
trol gear is operated from the deck be- 
side the steering wheel. As the vessel 
is at present being used entirely for ex- 
perimental purposes, the engine-room is 
left open and clear. The motor has no 
brushes or slip-rings. It is of the type 
known as the multiple-wound machine, 
in which there are two independent 
windings. The current is alternating 
three-phase, and the motor is of the 
simplest possible character. 

The novelty of the invention consists 
in the. arrangement of the stationary 
conductors and the methods of supply- 
ing them with current. The control of 
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the motor is accomplished by means of 
two very simple switches. One of 
these controls the excitation of the gen- 
erator magnet, and by its means the 
supply of current from the generator 
to the motor is controlled in amount 
from nothing to the full supply. The 
second switch is interlocked with the 
first, so that it can only be operated 
when the current is shut off. It con- 
trols the direction of the supply to the 
motor in one or both of the motor wind- 
ings, so as to give slow-speed or full- 
speed ahead or astern. The economy 
of the arrangement in the demonstra- 
tion equipment is limited by the small 
size of the plant and by the shallow 
draft of the boat, necessitating a com- 
paratively small propeller; notwith- 
standing these limitations, the efficiency 
of the electrically driven propeller of 
large size and slow speed is such as to 
compensate for the loss in transmis- 
sion as compared with the direct appli- 
eation of the power to a high-speed 
propeller. 

In larger economy is 
more pronounced and is important at 
full speed. At the lower speeds the 
economy is more noticeable, and in 
eases where the ship is required to op- 
erate at widely different speeds it is: 
claimed that the economy resulting 
from the adjustment of the operating 
plant to the power required amounts 
to a saving in favorable cases of fifty 
per cent of the fuel. 


vessels the 


Electrolytic Removal of Tin. 

A load of scrap tinned iron was re- 
cently shipped from the Pacifie Coast 
to Germany. The economical Germans 
have found an electrolytic method of 
removing the plated tin from the sheet 
iron, and have found it of sufficient 
value to pay an excellent price for it, 
and ship it half way around the globe. 


os 


Electric Works for Johannesburg. 

The city of Johannesburg, South Af- 
rica, has undertaken a comprehensive 
program of public works involving a to- 
tal proposed expenditure of $11,535,000. 
Among the projects is an electric light 
and power system estimated at $1,400,- 
000 and electric railways for $1,450,000. 

Siena catia 
Electric Steel Furnace. 

The first furnace to be installed in 
Southern Russia for making electrie 
steel has recently been completed and 
put in operation at Makievka. It is of 
the Héroult type and has a capacity be- 
tween three and four tons. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


LEHIGH VALLEY TRANSIT. 

The report of the Lehigh Valley 
Transit Company for the month of 
May and eleven months ended May 31 
compares as follows: 


1911 1910 
SK, vestiniatnausobaes $ 110,860 $ 100,637 
BE. Meeuebenieddueciess nieeeuoe 58,884 55,784 
Oe eer 22,099 19,509 
Eleven months Se 1,285,620 1,111,854 
BE: cdi weviecedercisecnwds%s 707,704 555,886 


Eleven months surplus.... 264,286 120,956 


KEYSTONE TELEPHONE COMPANY, 
The report of the Keystone Telephone 
Company for the month of May and 
eleven months ended May 31, 1911, 
eompares as follows: 


1911 1910 
2 en a ee $ 98,839 $ 96,688 
Expenses and taxes........ 48,303 45,791 
SLO => eer 50,536 50,897 
GE, 660 on eitawéad condos 24,265 24,840 
I 5s: 6 dis te eenlinin th: 00u ellie 26,271 26,057 
Eleven months gross....... 1,056,743 1, 028, 040 
Expenses and taxes........ "525,730 512, 772 
Eleven months net........ 531,013 515,772 
GE. SS eb tha cavexceksneds 268,937.. 277,809 
rer eee 262,076 237,459 


WESTERN UNION. 

The Western Union Telegraph Com- 

pany has issued its preliminary esti- 

mated statement of earnings for the 

quarter ended June 30, 1911, which 

compares with the same period of 1910 
as follows: 


71911 1910 
Bee DOVES. wisiccccnccévias $1,615,000 $1,950,000 
Eee 433,734 433,062 
Dn scctieséucenceeeeun 1,181,265 1,516,937 
ED didausetnetcéneneennn 747,876 747,391 
EE Benddccercssdactete 433,389 769,546 


*+Estimated. 

Profit and loss surplus as of June 30, 
1911 (partly estimated), $9,747,092. 
This compares with a profit and loss 
surplus as of June 30, 1910, of $7,733,- 
692. 

The actual returns for the quarter 
ended Mareh 13, 1911, compare as fol- 
lows: 


1911 1910 
a ree $1,420,988 $1,794,998 
kare 433,311 433,062 
Aree 987,677 1,361,936 
EY Sio00-6¥.2030s0neseue 747,846 747,711 
WED. ctccccecssneeecndes 239,831 614,225 


The earnings of the Western Union 
(actual to Mareh 31, 1911) for the year 
ended June 30, 1911, compare with 1910 
as follows: 


1911 1910 
eR SN i ia da wackniles ee $6,737,864 $7,274,900 
Se ED. vkacceccescnere 1,732,250 1,687,830 

BEMIAMCE 2. ccccccccsesccccss 5,006,614 5,587,070 
DE 6 ckvacecoccsvous 3,000,614 2,989,696 
SD... dacmcasndaceeee tess 2,005,000 2,597,373 


President Theodore N. Vail, at the 
close of the directors’ meeting, stated 
that while net earnings for the year 
ending June 30 would show a decrease, 
the gross business for the year was in 
excess of the previous twelve months. 
Plant betterments, he said, had eaten 
into the earnings and net had also been 
affected by the big increase in the wage 
seale in all departments. 
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PHILADELPHIA COMPANY. 
The Philadelphia Company, includ- 
ing affiliated corporations, has issued 
a preliminary report for the year ended 
March 31, 1911, which compares as 





follows z 1911. 1910. 
Gross earnings ........... $20,869,541 $19,868,997 
Operating expenses ....... 11,707,186 11,192,072 
Net earnings ........... 9,162,355 8,676,925 
ge ee 2,735,226 2,544,098 
Total income .. -- 11,897,582 11,221,023 
Fixed charges 7,055,342 6,899,773 
Surplus ...... -» 4,842,239 4,321,249 
ern 604,797 589,297 
4,237,442 3,731,952 


EE Gbeetadenceceenes 


MONTREAL STREET RAILWAY. 

The report of the Montreal Street 
Railway Company for the month of 
May and eight months ended May 31, 
1911, compares as follows 


1911 1910 
Bt MP 6cecetebwdesasiuns $ 431,689 $ 370,234 
EE duintacdeassank aca ds 216,730 199,617 
eee 214,959 170,617 
Charges and taxes.......... 60,346 48,977 
Be GED oc 0:06.00006000% 154,613 121,640 
Eight months gross......... 3,006,913 2,707,235 
a rrr 1,787,922 1,607,443 
Eight months net......... 1,218,991 1,099,792 
Charges and taxes.......... 339,889 306,147 
Eight months surplus..... 879,102 793,645 


EDISON ELECTRIC OF BOSTON, 

The report of the Edison Electric 
Illuminating Company of Boston for 
the month of May and eleven months 
ended May 31, 1911, compares as fol- 


lows: 1911 1910 
De MD seen ssasanecasees $ 351,084 $ 362,412 
Me 195,863 167,974 
ER ee iad aint 201,821 194,438 
Eleven months gross....... 4,859,291 4,352,759 
FR ae 2°058,130 1,947,431 
Eleven months net....... 2,801,161 2,405,328 


J. G@ WHITE & COMPANY, 

The annual report of J. G. White & 
Company states that nearly all of the 
properties in which the company is in- 
terested have shown during the past 
_ substantial and satisfactory in- 

reases in earnings, and some of them 
nem also increased their rates of divi- 
dends; so that the income from securi- 
ties owned is gradually and substan- 
tially increasing. The surplus for the 
year shows an increase of from $391,- 
394.15 to $485,529.04 since last year. 


The balance sheet follows: 


ASSETS. 

Good will, purchase of business, 

plant, tools, instruments, etc. (fur- 

niture and fixtures purchased dur- 

ing the year have been written off 

Oe I. on. 06 ctbasc0esesescas $1,499,037.46 
Deferred charges and plant, tools 

and equipment, less depreciation 148,902.74 
Securities owned and syndicate par- 

ticipations, as valued by commit- 


ge er Ferre eT 2,317,959.33 
Notes receivable ............0..55- . 32,252.00 
Accounts receivable ................ 344,447.88 
Interest and dividends accrued..... 10,464.21 
Cash in banks and on hand......... 266,389.00 


Working capital and cash in branch 


ere 10,510.82 





29,963. 
LIABIL1. IES. pa menage 


Ree $5,000,000.00 
CE. BEE 666.005 084000006000 0008 3,500,000.00 
iat nen ot ade baste’ 530,855.00 
SE ED -bccperccevadeccenss 83,579.40 


Sundry stockholders for dividend on 

six per cent cumulative preterred 

stock payable May 1, 1911........ 30.000.00 
Surplus or undivided profits......... 485,529.04 


$4,629,963.44 
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Receivers Asked for United Wireless. 

An application has been made by 
the State of New York for a receiver 
for the United Wireless Telegraph 
Company. Similar action had previous- 
ly been taken by the State of Maine. 

The creditors, who petitioned for @ 
receiver in the United States Cireuit 
Court, assert that the assets of the Uni- 
ted Wireless Telegraph Company at a 
fair valuation are more than enough 
to pay off its indebtedness, but that if 
there was a forced sale they would 
bring only a nominal amount. 

Samuel E. Williams and other stock- 
holders also brought suit. Sidney Har- 
ris and Robert E. Dowling have beem 
appointed receivers. 

Philadelphia Street Railways: 

Announcement has been made that 
the Philadelphia Street Railways Com- 
pany, owner of the line formerly known 
as the Southwestern Street Railway, 
was recently incorporated in Harris- 
burg, Pa. The incorporators are Ed- 
win Wolf, Louis Wolf and Benjamin 
Wolf, of Wolf Brothers, bankers; Isaae 
H. Silverman, William A. Stern and Al- 
vin W. From, of Stern & Silverman, 
electrical engineers, and Charles F 
Wagner, Jr. The officers are president, 
Isaac H. Silverman; treasurer, Benja- 
min Wolf, and secretary Alvin W-. 
From. The capital stock of the new 
company is $400,000. 

It is the purpose of the new company 
to re-equip the railway, enlarge its 
power-house, rehabilitate the track and 
overhead construction, and to operate 
when improvements are completed, 
twenty-five cars. 

cemniesntillliaiilieiasinis 

Western Electric Business Good. 

Business of the Western Electrie 
Company for May showed an eminent- 
ly satisfactory recovery from the April 
depression, when gross sales for the 
first time in many months showed a 
comparative decline from the same 
month of the previous year. 

The May gross was twelve per cent 
in excess of the same month a year 
ago, and for the five months to June 1 
sales have exceeded the same period 
of 1910 by eight per cent. This means 
a gross business for the full fiscal year 
if maintained of between $70,000,000 
and $71,000,000. 

At the end of May the company was 
employing 26,000 men, compared with 
25,000 two months ago, and 23,464 at 
the beginning of the fiscal year. 














Dimmers for Realistic Stage Effects. 

In the remarkable stage effects which 
now delight the theater-going public, 
the dimmers play the most important 
No 


modern theater and stage is considered 









































role. lighting equipment for the 
sufficient, not to say complete, unless it 
includes suitable banks of dimmers for 
varying the illumination of the audi- 
torium, and at the same time regulat- 
ing the stage lighting at will. 

the growing necessity 
the Electric 
Company has developed a form of dim- 


Reeognizing 


for such a line, General 
mers, which, 


liable 


also capable of 


while possessing most re- 


operating characteristics, are 


ready adaptation to 
widely varying requirements. 


These 


units or plates of cireular form, which 


dimmers consist of resistance 
may be used singly or in banks com- 
posed of several plates for controlling 
any number of lights and for produc 
ing and dimming or intermingled color 
effect desirable 

In order to obtain fine gradations of 
light intensity each plate is provided 
with a large number of contact buttons, 
and ef- 
fects are eliminated by making the re- 


any objectionable flickering 
sistance divisions or steps at the first 
or working position of the plate finer 
than those at the opposite position when 
the reduced efficiency of the lamps ren- 
ders such effects inappreciable. 

For convenience of operation and for 
facilitating adaption to any desired ar- 
rangement of each resistance 
plate is provided with its own switch 
arm, and when several plates are com- 


lamps, 


bined into a bank, the switch arms are 
the 
means of levers working on a common 
rod or shaft. 


moved over contact buttons by 
In the interlocking form 
of dimmers, the individual levers may 
be readily and quickly locked to the 
shaft and the whole bank controlled by 
a master lever. 

The possibility of burn-outs is re- 
duced to a minimum by the use of lib- 
eral values in the design of the resist- 
ance plates, thus avoiding troubles the 
least of which would be sufficiently dis- 
astrous to the scenic effects to cause the 
entire failure of an otherwise success- 
ful production. 

A quality absolutely essential in dim- 
mers is noiselessness. A noisily operat- 


New Electrical and Mechanical Apparatus and 


Appliances. 


ing dimmer offers an intolerable inter- 
ference in the case of scenes requiring 
intense silence. This shortcoming has 
been entirely eliminated by carefully 
grinding down the contact buttons so 
as to bring their surfaces on an exact 
level with each other, thus enabling the 
contact piece on the switch arm to pass 
over the buttons without rattling. Fur- 
thermore, continued perfect contact is 
insured by providing means for main- 
taining the permanent elasticity of the 
switching device. This is accomplished 
by the addition of a phosphor-bronze 
spring to the steel spring attached to 
the switch arm for holding the contact 
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Test Adaptability of Electric Vehicle 
for Emergency Service. 


A proof of the electric vehicle’s 
adaptability to emergency purposes was 
recently made before representatives 
of the board of fire commissioners and 
the allied companies forming the Pub- 
lie Service Corporation in Newark, 
N. J. 

The test was to determine the prac- 
ticability of electric vehicles for emer- 
geney service, the Public Service Cor- 
poration contemplating the use of such 
in replacement of its horse- 
The fire commissioners 


present 
drawn vehicles. 
are investigating motor-vehicle fire ap- 





NEW 


pieces against the surfaces of the con- 
tact buttons. 
The long life or service of the ap- 


paratus is greatly enhanced by the 
unit-resistanee type of construction, 
since it enables the removal and re- 


placement of any plate which happens 
to get out of order, without interfering 
with the continuous operation of the 
other plates. This feature is particu- 
larly important where the stage light- 
ing is laid.out on a four-color scheme 
with separate banks of dimmers con- 
trolling the red, white, blue and amber 
lights, the pocket-lights on the stage, 
and the general illumination of the 
auditorium. 


ee 

The Navy Department has arranged 
to install a wireless-telegraph station 
on the following naval militia boats on 
the Atlantic coast: Chicago, Glouces- 
ter, Vixen, Ozark, Machias, Wasp, Isla 
de Cuba and Aileen. Installations are 
to be placed immediately. 


THEATER DIMMER. 


paratus, and were particularly inter- 
ested in the use of electric hose and 
emergency wagons. 

The Lansden Company at the insti- 
gation of and in conjunction with the 
automobile department of the Public 
Corporation developed an 
electric emergency wagon capable of 
operating as high as twenty miles an 
hour. The recent test was to show its 
practicability as a commercial com- 
modity. 


Service 


The vehicle was equipped with an 
ampere-hour meter, which showed the 
average current consumption to be five 
ampere-hours per mile, the battery ca- 
pacity being 300 ampere-hours, shows 
a capability of from fifty to sixty miles 
on one charge under conditions similar 
to those met in the test. The vehicle 
had previously been driven forty miles 
at an average speed of 18.5 miles per 
hour, and at the conclusion of test 
started for Elizabeth, N. J., apparently 
in good condition. 
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A Modern Central Station for a Small 


Town. 
An excellent example of a small, 
water-wheel driven central station, 


with gas-engine auxiliary equipment, is 
that afforded by the City Electric 
Light, Heat & Power Company’s plant 
at Monticello, lowa. 

Monticello was given its first elec- 
trie-light service in 1893, when the 
Monticello Electric Company was or- 
ganized. This company gave night 
service only, the electrical equipment 
consisting of a sixty-kilowatt, 125- 
eycle, single-phase alternator and one 


twenty-are light machine. The plant 
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mated that it will be necessary to oper- 
ate the producer-gas plant about three 
months of the year, during the time 
when the water is low. The gas engine 
is always ready, however, and in case 
the wheels are temporarily put out of 
commission, because of accident or ice 
jams, it will be found an adequate 
source of power. * 

The generator, which is the well 
known ‘‘ Western Electric’? Hawthorn 
RLC water-wheel type, is a 2,300-volt, 
sixty-cycle machine, operating at 257 
revolutions per minute, so connected 
that it can be run either by the water 


wheels or the gas engine. This is ac- 





WESTERN ELECTRIC 


was driven by water wheel power, fur- 
nished from the Maquokita River. Two 
steam engines were used as auxiliary 
power. 

Last fall the new plant of the City 
Electric Light, Heat & Power Com- 
pany was placed in operation. This 
plant was designed by F. J. Cross, who 
also controlled the company. On Jan- 
uary 1, however, he sold it, and the 
new management has since bought out 
the old company, the new plant being 
the only one now in operation. 

The electrical equipment of the pres- 
ent operating plant consists of one 125- 
kilovolt-ampere alternator. Two new 
water wheels furnish the power. As 
an auxiliary source of power a 150- 
horsepower Nash gas engine has been 
installed. This engine is of the ver- 
tical, three-cylinder type, and operates 
on producer gas furnished by a Smith 
automatie gas producer. It is esti- 





GENERATOR DIRECT CONNECTED TO GAS 


ENGINE. 


complished by providing the generator 
with a special shaft which extends at 
both ends. One end is direct connect- 
ed, through a friction clutch, to the 
gas-engine shaft, while the other end 
is direct connected through a similar 
friction clutch to the shafts of the 
water wheels. 

This arrangement 
flexible and efficient 
tion. The generator can be operated 
with either one or both of the water 
wheels; or, setting the friction 
elutech, on the gas engine side, the 
combined power of the two wheels and 
the engine can be otbained. 

At present the output of the station 
consists of a combined light and power 
load, the peak being about 200 horse- 
power. The company has about 250 
customers, and close to 5,000 lights are 
wired. There are also between twenty- 
five and thirty motors of various sizes 


provides a very 


power combina- 


by 
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on the line. This number is relatively 
large, considering that Monticello is 
not a manufacturing town. 

This plant represents an ideal central 
station for a small town from the 
standpoints of both operating economy 
and efficiency. The fact that in a town 
of but 2,100 inhabitants the local com- 
pany has 250 customers, using 5,000 
lamps, is a good indication of the sue- 
cess with which day and night service 
has met, and indications point to a still 
larger list of customers. 





New Electric Shaft Signal. 

At a meeting of the Yorkshire Branch 
of the National Association of Colliery 
Managers, at Leeds (Eng.), a paper en- 
titled ‘‘A Deseription of a New Elee- 
trie Shaft Signal’’ was read by Thomas 
Beach. The great advantage claimed 
for the system was that it prevented 
confusion from two rings running into 
one another. It insured a distinet in- 
terval between successive rings, thus 
enabling code signals to be correctly 
given, and distinctly and accurately re- 
ceived, matter how rapidly the 
switches might be operated. Another 
point was that it was designed to pre- 
vent the engineer from starting in re- 
sponse to the bankman’s signal to the 
onsetter. This signal could not be 
sent to the engine room. The bank- 
man could only communicate with the 
engineer by means of a separate light 
buzzer with an entirely different sound. 

teameneniiiainditeaniaaiad 
Columbia & Puget Sound Railroad 
Adopts the Telephone. 

The Columbia & Puget Sound Rail- 
road has adopted the telephone method 
of dispatching trains, and has ordered 
from the Western Electric Company 
selectors and associated telephone ap- 
paratus for a cireuit about thirty miles 
in length. The dispatcher for this line 
will be located at Seattle. Way-sta- 
tion telephone equipments will be in- 
stalled at Indian, Argo, Black River, 


no 


Maple Valley and Renton. The line 
will be constructed of No. 10 hard- 
drawn copper wire. 
crammed 
A London Electric Clock. 


A publie clock which has been ereet- 
ed at Marble Areh, London, England, 
will receive electrical impulse from the 
Greenwich observatory, 
these being changed at the clock to 
half-minute impulses. The work 
earried out by the Synchronome Com- 
pany on the system invented by Mr: 
Hope-Jones. 


every hour, 


was 
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‘Order for Street-Railway Equipments. 

The Metropolitan Street Railway 
Company, of Kansas City, Mo., has re- 
cently placed an order with the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburg, Pa., for twen- 
ty-five quadruple equipments of No. 
306 motors, and K-35 control for these. 

The No. 306 interpole 
motor contains no radical departure 
ffrom standard Westinghouse practice. 
mechanical fea- 


split-frame 


It embodies the best 
tures of most successful former types, 
together with the established advantage 
of interpole construction. 

The nominal rating of the No. 306 
motor is fifty horsepower at 500 volts 
and sixty horsepower at 600 volts, cor- 
responding to currents of 89 and 87 
amperes, respectively. 
>? 


New Device for Preventing Accidents. 

A new device which prevents a car 
from being started when a passenger is 
boarding or alighting is being tested on 
the lines of the Portland Railway, 
Light & Power Portland, 
Ore. It consists of a hinged step which 


Company, 


depresses about one-half inch when a 


weight of from five to ten pounds is 

placed upon it. This breaks an electric 

eireuit connected with the contactor so 

that the contactor fails to close. The 

ear can be reversed, however, regard- 
less of the position of the step. 

>-- 

A New ODirect-Current 

Hoist Motor. 

A new crane motor designed to meet 

the hard operating conditions peculiar 


Crane and 


to crane and hoist service has just been 
placed on the market. This motor, 
known as the Hawthorn type HLB, is a 
direct-current, series-wound, reversible, 
totally inclosed motor, supplied in ca- 
pacities ranging from 24 to 240 horse- 
power. 

The motor is inclosed in a horizon- 
tally-split steel frame, the upper half of 
which is hinged on one side. This con- 
struction totally incloses the motor and 
at the same time provides for quick and 
thorough inspection of all parts. When 
the motor is in operation inspection of 
the commutator and brushes is facili- 
tated by means of large openings, hav- 
ing tightly fitted malleable-iron covers, 
held in place by locknuts. 

The fired coils are form wound, thor- 
oughly insulated and rendered moisture 
proof by impregnation with a special 


insulating compound. The armature 


ELECTRICAL 


REVIEW AND WESTERN 


coils are also form wound and thorough- 
ly insulated before being placed in the 
slots of the laminated iron core. The 
coils are held securely in position by 
means of strong steel-wire bands, and 
the sections of the coils projecting from 
the slots are covered by an especially 
strong canvas cover, which protects 
them from possible injury. 

The brush holders are mounted on a 
single-yoke of simple but strong con- 
struction, and the brushes themselves 
are of specially treated carbon with riv- 
eted pig tails, held firmly against the 
commutator by a coiled steel spring. 
This coiled spring construction and the 
fact that the box brush is broached for 
a close fit, prevents vibration and in- 
sures an even wear on the commutator. 

An unusually heavy rolled-steel shaft 


WESTERN ELECTRIC CRANE MOTOR. 


of practically one diameter throughout 
is used. An equal extension is provided 
on each end of the motor, so that the 
pinion and brake ends are interchange- 
able. Large and heavy bearings of cast 
iron and Babbitt metal, perfectly lubri- 
eated by means of oiled rings and oiled 
cut in the linings, insure cool 
under the most severe condi- 


grooves, 
running 
tions. 

When desired these motors can be 
equipped with a back gear, solenoid 
brakes and drum-type controllers with 
resistances for speed regulation. They 
are made by the Western Electric Com- 
pany. 

asinine 
Regulator for Series Alternating-Cur- 
rent Lighting Circuits. 

To accomplish satisfactory regulation 
of the amperage in a series-tungsten 
lighting system, it is necessary to in- 
troduce either ohmic resistance or re- 
actance. If resistance is used, a con- 
stant loss of actual energy results, 
which would greatly lower the effi- 
ciency of the system. If reactance is 
depended upon to balance or steady the 
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system, a lowering of the power-factor 
results. Realizing the importance of a 
high power-factor and close regula- 
tion, the Moloney Electrie Company, St. 
Louis, Mo., has brought out a regulat- 
ing device, shown herewith, which is 
entirely automatic and which requires 
little or no attention and which will 
permit of maximum power-factor with 
absolute reliability. 

The principle upon which it is based 
is that when a coil which is carrying 
alternating current is brought near an 
iron plunger, it is drawn towards the 
plunger, and as the plunger enters the 
eoil a back electromotive force is in- 
troduced into the circuit passing 
through the coil, the back electromotive 
force increasing as the plunger pene- 
trates deeper into the coil. By apply- 
ing a proper mechanical force to the 
coil in opposition to the force applied 
to it by magnetie attraction, it is pos- 
sible to so adjust the back electromo- 
tive force that constant current is ob- 
tuined. The varying force required to 
swing the coil out of its perpendicular 
position is such a mechanical force, re- 
sulting in the simplest form of produe- 
ing the desired result, one which is ab- 
solutely automatic and which does not 
depend on any mechanical or electrical 
devices for its accuracy, hence there is 
nothing to get out of order, nor any- 
thing which may affect the perfect reg- 
ulation of the current. 

A east-iron base with four heavy up- 
right posts supporting a top frame and 
a movable plate with adjusting screw 
together with a laminating core and a 
movable coil, the latter suspended by 
four chains and provided with guides, 
comprise this regulator. Attached to 
the guides is a lever and to it substan- 
tial dash pots. The coil is wound on a 
shell made of hard rubber and mica 
with wire of sufficient size that it will 
not burn out. The reactance is suffi- 
cient to maintain the current at nor- 
mal value no matter whether all the 
lamps are burning or none. It will 
operate on dead short-circuit without 
injury. 

When a circuit is ready for opera- 
tion the lever is pushed down and se- 
cured by a ring on the end of a chain, 
and the current is then thrown on. The 
coil is then in the position of minimum 
current so that the shock to the gen- 
erating apparatus is the least possible. 
The chain is then disengaged and the 
lever allowed to rise retarded by the 
dash pot, and the coil automatically 
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takes the position necessary to allow 
the predetermined current to pass 
through it. The object of the movable 
plate is to change the length of the 
supporting chains. The shorter they 
are the more pull required to bring the 
coil on the core, and as a movable plate 
is provided with serew and hand wheel, 





SERIES LIGHTING PANEL 


means of adjustment is thus 
easily secured. A variation of the cur- 
rent can be made by this means of from 


a ready 


0.5 ampere below normal to 0.5 ampere 
but adjusted, the 
regulator becomes absolutely automatic 


above, when once 
in operation. 


The adjustment need only be made 





MOLONEY 


REGULATOR. 


upon first installing the system and 
does not require to be made daily. All 
binding posts entirely covered 
with hard-rubber sleeves, thus eliminat- 
ing danger of accident to attendants. 
The regulator is suitable for nse on 
25, 60 or 133-eyele circuits. 


are 
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New Weston Power-Factor Meters. 

The growth of interest in the eco- 
nomics of electric-plant operation is 
manifested by the continual introduc- 
tion of new methods of lessening the 
total cost of generating: and distribut- 
ing electric energy. Among the prac- 


tices recently introduced is that of 


WesTON ELECTRICAI INSTRUMENT Co. 
y > ; . 


NEWARK NJ U.S.A. 


WESTON POWER-FACTOR METER. 


regulating the power-factor of the sys- 
tem so as to utilize the full rating of 
the equipment. 

Wherever power-factor regulation is 
attempted accurate means for measur- 
ing the power-factor should be provid- 
ed, and it is with the construction and 
operation of such a device that this ar- 
ticle deals. 

The power-factor meter here referred 
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panying circuit diagram. The mov- 
able system carries two circular coils 
mounted on the same staff, which in- 
tersect each other in mechanical space 
quadrature. The fixed coil of the 
electrodynamometer is connected in 
series with the line, the power-factor 
of which is to be measured, while one 



















METER ELEMENT 


of the movable coils is connected across 
the same circuit. The other movable is 
connected across a circuit, the electro- 
motive foree of which differs consid- 
erably in time-phase from that across 
the first movable coil. Therefore, when 
the current in one of the movable coils 
is in phase with that in the fixed coil 
the movable system will turn until that 
eoil is parallel to the fixed coil; that is, 
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DIAGRAM OF CONNECTION 


to is of the electrodynamometer type, 
but its mechanical construction as well 
as its operative characteristics are 
claimed by the makers to be superior 
to anything heretofore attained. 

The principle of operation may be 
understood by reference to the accom- 


OF POWER-FACTOR METER. 












until the two fields coincide. In case 
the fixed field is not in time-phase with 
that produced in either one of the mov- 
able coils, the movable system will take 
up a position such that the resultant 
field of the two coils, which is in time- 
phase with the fixed field, will coincide 
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in space position with the fixed field. 
Therefore, for every phase-angle be- 
tween the potential and current there 
will correspond a definite angular po- 
sition of the movable system. 

If an electrodynamometer power-fac- 
tor meter is to retain its calibration in- 
definitely it must be constructed with 
all its parts definitely and permanently 
with to each other. 
The usual method of construction is to 


located reference 
wind two coils separately and slip one 
inside of the other, but this method is 
defective in that the coils are distorted 
from a true ecirele in an irregular fash- 
ion and also that they have no fixed re- 
lation to each other and require indi- 
vidual adjustment to get a proper 
seale calibration. 

In the present instance, a novel type 
of construction, which practically com- 
plies with all the theoretical require- 
Both coils 
are wound simultaneously by machine, 


ments, has been employed. 


interlaced layer by layer and cemented 
to form one solid mass that will per- 
At the cross- 
ing points the windings are spread to 
allow space for the instrument staff, 
and light pieces of metal drilled to fit 
the staff, are cemented over the holes. 
The coils are held in definite and fixed 
position with reference to the rest of 
the system, which is essential to the 
perfect interchangeability of all parts 


manently retain it form. 


as is found in all Weston instruments. 





AUXILIARY 


BOX 


As a result of this new construction 
the movable coils have practically ab- 
solute magnetic equality when traversed 
by the same current and thus permit 
the attainment of an accurary hitherto 
unapproached. 

A source of difficulty common to all 
instruments of this type is the intro- 
duction into 
coils without interfering with the free 
This difficulty 
has also been overcome, it is claimed, 
for the first time in the present con- 
struction. 

The current is lead to the coils by 


of eurrent the movable 


motion of the system. 


tiny spirals similar to the usual spiral 


spring. These spirals are so dimen- 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


sioned as to be self-supporting and yet 
exert no appreciable torque. To give 
an idea of their delicacy it may be said 
that 16,000 of them weigh only one 
ounce, and the error caused by them 
is less than one per cent at one-fifth 
load. 

This new instrument also has the dis- 
tinction of being the only electro- 
dynamometer type power-factor meter 





REACTOR. 


that can be used on single-phase cir- 
cuits without sacrifice of accuracy. 
When used on single-phase circuits a 
phase-splitting device is employed. 

As may be readily appreciated, much 
eredit for the high degree of accuracy 
on single-phase circuits is due to the 
reactor used in the phase-splitting cir- 
euit. This reactor is shown herewith. 
It is similar in all essential parts to the 
reactors used with the Weston fre- 
queney meters described in detail in 
our issue of May 13, 1911. 


Largest Crane Electrically Operated. 

There has been erected at Govan 
(Seotland), on the River Clyde, for 
the Fairfield shipyards, what is said to 
be the largest crane in existence. The 
official trials of this mammoth appli- 
ance have been satisfactory and _ it 
stands in bold relief, a landmark on 
the River Clyde, where a number of 
the most powerful cranes in the world 
had previously been erected. 

The jibhead of the crane is of the 
hammer-head type, built on the canti- 
lever principle, and stands 160 feet 
above high-water level, or to rail level 
169 feet. The jib, with a total length 
of 270 feet, extends 169.5 feet outward 
from the center and ean be utilized 
within every point of a circle 336 feet 
in diameter. The motors for operat- 
ing the gear vary from 60 to 90 horse- 
power, and are situated in the machin- 
ery house at the rear end of the crane. 
the test load of wheh is 250 tons. 
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The crane, on slow gear, can elevate 
200 tons extended seventy-five feet 
along the jib, and on quick gear it can 
manipulated a load of 100 tons at 133 
feet. The maximum load of 200 tons 
ean be lifted from thirty feet below 
wharf level to 140 feet above, a total 
of 170 feet. The three controlling 
brakes are worked by magnetic, me- 
chanical and hydraulic action. The 
stability of the structure of the crane 
depends on four huge steel cylinders, 
one under each corner of the tower. 
These great tubes are fifteen feet in 
diameter at their base. 


———_ om = 


Improvements in End Bells for Alter- 
nating-Current Generators. 

The sheet-steel end bell has become a 
familiar part of the Westinghouse alter- 
nating-current generator within the past 
two years. Its neat and uniform con- 
struction gives a generously rounded, 
complete and distinctive appearance to 
a machine not so well accomplished by 
the more clumsy and heavy castings. 
Castings, moreover, are liable to be more 
or less warped and difficult, if not impos- 
sible to fit nicely with a reasonable 
amount of work. 

More important than this reason for 
changing from cast to sheet material was 
the constant breakage of the castings in 
shipment and erection. The necessary 
number of different designs made it cost- 
ly to carry large numbers of cast end 
bells in stock to avoid delay in manu- 
facture. 

Cast end bells, in order to present a 
pleasing appearance and avoid interfer- 





END BELL FOR ALTERNATORS 


ence with development, have to be made 
in shapes rather delicate for the rough 
handling they receive. 

The sheet-steel end bell, with its abil- 
ity to withstand mechanical injury, pro- 
vided an admirable solution of the break- 
age difficulty. It is securely bolted to 
the frame at one end and bound to- 
gether in a continuous circle on the other 
end. Sheet-steel bells greatly improve 
the appearance of a machine, because 
the bells are just alike, the material is 
smooth and uniform, indicating success- 
ful design for a specific purpose. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


Radical improvements in street-railway service on the Pine 
Hills and West Albany lines of the United Traction Company in the 
City of Albany are called for in the order just made by the Public 
Service Commission, Second District, after active and continuous 
investigation for the past two years. Intolerable conditions are 
shown as existing during the rush hours on these lines and it is 
stated that the Company’s executive officers have substantially con- 
ceded that facilities during week-day rush hours have been and 
are much below the reasonable stanaard of accommodation which 
the people of Albany are entitled to enjoy. Much of the delay in 
arriving at a conclusion in this matter has been caused by the 
objections of the company to the instailation of double-truck cars 
on these lines, all of which objections have been one by one elimin- 
ated excepting that of expense. In this the Commission says that 
the company is in excellent condition financially, paying four per 
cent on twelve and one-half millions capital annually, a large part 
of which was used to acquire control of property in another section 
and the increase in stock was made for a purely financial reason. 
The Commission points out that in its opinion the company is well 
able financially to furnish reasonable service. 

During the evening rush-hours season when all closed cars are 
used, the company has been providing a seating capacity running 
from 900 to about 1000 on the Pine Hills line and from 900 to 975 
on the West Albany line. The commission has ordered the com- 
pany on or before November 1, 1911, to provide for not less than 
1,300 seats on the Pine Hills line and not less than 1,400 on the 
West Albany line on both east and west-bound trips. 

The running of any closed cars less than twenty-one feet in 
length on these lines is prohibited after November 1, 1911. 

The company is required to provide for and permit the dis- 
charge of passengers from both the front and rear ends of its 
closed cars on these lines unless the type of car adopted shall be 
a double-truck car arranged for exit by front door only. 

The Commission recommends that in making necessary addi- 
tions to service on the Pine Hills and West Albany lines modern 
double-truck cars be provided. 

Indicating acceptance of the order made by the Public Serv- 
ice Commission, Second District, reducing interborough telephone 
rates in the City of New York, the New York Telephone Company 
has applied to the Commission for a modification of the provisions 
of the order made June 1. The modifications asked for are: 
1. That said order be modified so that it shall define the territory 
known as Zone 1 in the City of New York wherever referred to in 
said order, as that portion of the Borough of Manhattan south of 
West One Hundred and Tenth Street and south of East One 
Hundred and Third Street, instead of “that portion of Manhattan 
below One Hundred and Tenth Street.” 2. That said order be 
modified so that subdivision a of paragraph 1 shall read as follows: 
a. The Borough of Brooklyn, except that portion thereof embraced 
by the central-station districts known as Bath Beach, Coney Island, 
East New York, Flatbush and Bay Ridge; and that subdivision a of 
paragraph 2 thereof be modified so that it shall read as follows: 
a. For telephonic service between Zone 1 in said city (being 
that portion of the Borough of Manhattan south of West One Hun- 
dred and Tenth Street and south of East One Hundred and Third 
Street) to the Borough of Brooklyn, except that portion thereof 
embraced by the central-station districts known as Bath Beach, 
Coney Island, East New York, Flatbush and Bay Ridge, the sum of 
five cents. 3. That said order be modified so that it shall pro- 
vide that the rates and charges fixed and determined by the Com- 
mission as prescribed in paragraph 2 of said order shall apply only 
to toll messages originating at subscribers’ stations, and not to toll 
messages originating at public pay stations. 4. That said order 
be modified so that it shall provide that the rates and charges fixed 
and determined by the Commission as prescribed in paragraph 2 
of said order shall not become effective until at least six months 
from the first day of the month next succeeding the date of the 
order made by the Commission herein upon the determination of 
this application, instead of on the first day of August, 1911, as now 
provided in paragraphs 3 and 4 of said order. 5. That said order 
be modified so that it shall provide that the new schedule of rates 
to be filed by the respondent in conformity with the terms of said 
order shall be filed within five months from the first day of the 
month next succeeding the date of the order made by the Commis- 
sion herein, upon the determination of this application, instead of on 
or before the first day of July, 1911, as provided in paragraph 5 of 
said order. 6. That the findings of fact contained in said order 


and all other parts of said order be made to conform with the modi- 
fications above applied for. 


The petition of the company for modi- 





fications recites that such petition is without prejudice to its rights 
to apply for a rehearing of the matter before the Commission, or 
its right to a judicial revision of the whole or any part of the 


decision and order. The Commission immediately upon the receipt 
of the petition appointed a hearing to be held at its office, 210 
Metropolitan Tower, No. 1 Madison Avenue, New York City, Fri- 
day, June 23, at ten a. m. 

The Public Service Commission, Second District, has authorized 
the Orange & Rockland Electric Company to execute a mortgage 
covering its rights, franchises and properties to secure the sum 
of $500,000 twenty-year five-per-cent bonds. The company is 
authorized to issue presently bonds to the amount of $134,000.00, 
$37,000.00 to be used to refund outstanding bonds, $97,000.00 to pay 
off and discharge obligations of the company incurred for capital 
purposes, $5000.00 to discharge account payable incurred for capi- 
tal purposes, $44,500.00 for improvements and extensions to the 
company’s plant and system, which is located in Monroe. The 
company operates in Monroe, Chester, Blooming Grove, Woodbury 
Falls, Florida, Washingtonville, Central Valley, Highland Mills, 
Turner, Oxford Depot. 

The Public Service Commission, Second District, has author- 
ized the East Side Traction Company to construct an additional 
track in Hanlius Street in the village of East Syracuse, in accord- 
ance with the franchise granted by that village. 

Ex-Governor B. B. Odell of Newburgh, President of the Orange 
County Traction Company, appeared before the Public Service 
Commission, Second District, on the application of that company 
for authority to issue $83,000 in fifty-year five-per-cent mortgage 
bonds. With the proceeds the company intends to make a cash 
payment of $5,000 on Orange Lake Park, an amusement resort six 
miles out of Newburgh, and spend $42,368 for double-tracking its 
line between the city and the park. 

Since 1906 the trolley company has been operating the park 
under a lease at an annual rental of $2,000 and taxes, and having 
found it profitable now wants to take advantage of buying it for 
$30,000, leaving the amount outside of the cash payment in a mort- 
gage. Its option expires on November 1, 1911. Car service to the 
resort will be improved when the existing eight turnouts are taken 
up and the road is double-tracked. 

A new barn will be constructed by the company at a cost of 
$13,084, and a 500-kilowatt rotary will be installed at an expenditure 
of $8,500. 


INTERSTATE COMMERCE COMMISSION NEWS. 
(Special Correspondence.) 


The power of the Interstate Commerce Commission as to street 
railways is evidenced by an order issued recently, regulating the 
time schedule of the Chevy Chase division of the Capital Traction 
Company, the order becoming effective within five days after date 
of the order. 

The Commission has also issued an order providing the follow- 
ing regulation: “Section 30: That every street-railway company 
operating in the District of Columbia shall notify the Interstate 
Commerce Commission of any changes which may be made in exist- 
ing schedules which may be issued, on or before the date such 
change or new schedule shall become effective: Provided, that any 
schedule which will increase the headway between the cars shall 
be submitted to the Commission at least seven days before said 
schedule shall become effective; Provided further, that this order 
shall not be construed so as to prevent additional cars being placed 
in service on special occasions. Every street-railway company 
operating in the District of Columbia shall on all of its lines main- 
tain its regular schedule at all times.” 

The Commission has suspended its orders on various lines of the 
Washington Railway & Electric Company between July 1, and Sep- 
tember 15, 1911, and ordered that the lines concerned shall file 
with the Commission before June 25, 1911, substitute schedules 
which it is proposed to operate on the various lines and between 
the dates named, the Commission, at all times, reserving the right 
to supervise and change the schedule. 


LIGHTING AND POWER. 
(Special Correspondence.) 

NICKERSON, KANS.—This city is planning the installation of an 
electric light plant. 

ROSELAND, LA.—This town is considering the construction 
of an electric light plant. 

RUSSELL, KANS.—This city has voted $28,000 in bonds to com- 
plete the electric light plant. 

EDMOND, OKLA.—This city has voted $20,000 in bonds to im- 
prove the electric light plant. 
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FORT DODGE, IOWA.—The Council is planning to build a 
municipal dam and power plant. C. 

BLANCHARD, 1IOWA.—Frank Walkinshaw is planning the in- 
stallation of an electric light plant. 

EXCELSIOR, MINN.—A franchise has been granted to the Belle 
Plaine Electric Light & Power Company. 

HONDO, TEX.—The Hondo Light & Power Company has been 
incorporated with a capital stock of $24,000. 

NEWTON, IOWA.—This city will build a new light plant to 
take the place of the plant recently burned. 

LIBBY, MONT.—The Libby Waterworks, Electric Light & 
Power Company will install an electric light plant. 

MIDDLETON, N. S.—It has been decided to install a municipal 
light plant here and $15,000 has been voted for this purpose. 

SUSANVILLE, CAL.—A franchise has been given to the Lassen 
Electric Company for transmitting power within the limits of the 
town. 

QUINCY, ILL.—The Quincy, Gas Electric & Heating Company 
will build a new $100,000 power house of reinforced concrete and 
stone ° 
RUSHFORD, MINN.—The Rushford Power Company has com- 
menced the construction of a concrete cement dam across Root 
River. y. 

FAIRVIEW, S. D.—It is proposed to build a sixteen-foot dam 
and develop 500 horsepower. The Fairview Milling Company is 
interested. C. 

ORANGEVILLE, ILL.—Messrs Kennedy & Wolf of Winslow 
are said to be contemplating the construction of an electric light 
plant here. Z. 

BISHOP, TEX.—Extensive improvements are to be made in 
the light plant here, and it is probable that an ice plant will also 
be installed. 

AUBURN, CAL. 
granted a franchise 
Placer County, Cal. 

WILLIAMSPORT, PA 


The Great Western Power Company has been 
to erect a pole line along the highways of 


The Citizens Electric Company has 


been franchised for lighting and will immediately take steps 
toward furnishing service 
SHIRLEY, IND.—The subject of electric lighting is being agi- 
tated, and power will probably be supplied from the lines of the 
interurban electric railway company. C. 
DULUTH, MINN.—Chas. L. Pillsbury of Minneapolis, and 
Oscar Claussen of St. Paul, engineers, will prepare plans jointly 


for the erection of a municipal electric light plant. 

CONNELL, WASH.—An electric power plant, costing four mil- 
lion dollars, will be erected by the Washington Water Power Com- 
pany at Long Lake, twenty-three miles north of Connell. A. 

ANDERSON, MO.—The Anderson Water, Light, Heat & Power 
Company was recently incorporated with a capital of $30,000. The 
incorporators are W. J. Camblis, R. A. Bates and B. S. Dunn. 

MILWAUKEE, WIS.—A sum of $6,000 has been appropriated 
by the City Council for the purpose of obtaining an engineer to 
draw up plans and specifications for a municipal lighting plant. 

PLANKINTON, S. D.—W. A. Kurtz, owner of the electric light 
plant at Wolsey has applied for a twenty-year franchise here and 
will probably install an electric light plant in the near future. 

TIFFIN, O.—The Ohio Light & Power Company has been incor- 
porated with a capital of $1,500,000 by Edwin P. Matthews, L. K. 
Funkhauser, E. H. Stewart, O. E. Howland and Mason H. Lytle. 

LITTLE ROCK, ARK.—The North Arkansas Power Company, 
with a capital of $100,000 recently received a state charter. The 
directors are J. R. Neff, E. H. Ingraham, E. D. Munger and W. D. 
Wilton. 

SASKATOON, SASK.—H. M. E. Evans of Edmonton, Alta., rep- 
resenting British capitalists, has bid for power rights on the 
Saskatchewan River, also for a twenty-year franchise for a street 
railway. Cc. 

OAKLAND, CAL.—The United Properties Company has se- 
cured control of the Northern California Power Company, one of 
the largest companies in the state. The transaction involves about 
$8,000,000 

OSKALOOSA, IOWA.—The Northern Iowa Power Company 
has let the contract for the construction of a concrete dam and 
auxiliary steam power for an electric generating plant. The cost 
will be about $200,000. Cc. 

WINONA, MINN.—The City Council has granted to the Minne- 
sota-Wisconsin Power Company the privilege to enter Winona with 
electric current for power purposes and to string wires and place 
poles on certain specified streets. 

NEWPORT, CAL.—The General Land Office, Washington, D. 
C., has awarded to Morris Wygant, the contract for a survey of a 
hydroelectric power site and canal at Selitz Agency. The cost of 
the proposed plant will be about $250,000. 

MT. VERNON, ILL.—The electric plant of the Citizens’ Gas, 
Electric & Heating Company will be remodled and engines, dyna- 
mos and generators tripling the present capacity will be installed. 


. 
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An electric pump will be instaled at the water works pumping 
station. Z. 
FLORENCE, KANS.—An effort is being made to organize an 
electric plant here. William J. Fisk is at the head of the movement. 
Should bonds be voted for erecting a municipal plant, the lighting 
and water plants would probably be combined. 

BEAVER FALLS, PA.—The local municipal plant at College 
Hill, has been purchased by the Beaver County Electric Light & 
Power Company, and will be completely dismantled. Power will be 
furnished from the Fallston plant of the company. C. 


MT. PLEASANT, UTAH.—This city has plans under way for the 
construction of a hydroelectric power plant in Pleasant Creek 
Canyon. A power site in that place is owned by the city and. 
by the construction of a pipe line, a fall of 300 feet can be 
secured. 

COHOES, N. Y.—Work on the new electric power plant of the 
Harmony Mills, Cohoes, has been started. It will generate 2,000 
horsepower, to be used as an auxiliary plant for operating and 
lighting the mills. Power can thus be secured by the company in 
case of emergencies. 

BANGOR, ME.—Work has begun upon the construction of a 
dam near the falls of Big Wilson Stream in Elliottsville, which 
is to be erected for the: purpose of furnishing power for the slate 
quarries and saw mills in Monson. The dam will be seventy feet 
in width and thirty feet high. 

PORTLAND, ME.—It is reported that the Portland Electric 
Light & Power Company is to supply added power for the Port- 
land Railroad Company. The company plans, according to Mr. 
Sanborn, to run lines from West Buxton to Dunstan corner, where 
the power will be transmitted to the lines of the Portland Rail- 
road. 

WALLA WALLA, WASH.—Franchise for fifty years was 
granted the Pacific Power & Light Company, for a transmission 
power line from Walla Walla city over the county roads to the 
Columbia county line, through Dixie and Waitsburg; and for a 
spur line from Waitsburg to Prescott. Construction work will 
be commenced at once. 

SMITHTOWN, L. I.—The Town Board has granted to the Long 
Island Lighting Company a franchise to construct plants and trans- 
mission lines in this town and to furnish current throughout the 
town. The franchise is for a period of thirty years with the 
privilege of a renewal. Work on the construction of the company’s 
lines will probably be concluded by August 1. 

PRINCETON, IND.—The Princeton Light & Power Company is 
preparing to expend $25,000 in enlarging its plant here, and buying 
additional equipment. An order for the machinery has already been 
placed. An addition will be erected to the present large building, 
and when completed, and the machinery installed, the capacity 
of the plant in both the heating and lighting departments will be 
practically doubled. 

SAN FRANCISCO, CAL.—One million dollars of the bonds of 
the Sierra and San Francisco Power Company have just been sold 
to complete its electric power-generating plant on the Stanislaus 
River. This company was recently acquired by Earnest Thalman, 
Patrick Calhoun and their associates in order to give the United 
Railroads an independent source of power for the operation of its 
street-car lines in this city. A. 

GADSDEN, ALA.—The Alabama Power & Light Company was 
incorporated a short time ago by R. A. Mitchell, E. T. Hollings- 
worth, T. S. Kyle, O. R. Goldman and G. C. Allen. The object of 
the company is to develop the water power in several of the streams 
of this part of the state. One of the principal projects of the 
company is the development of the water power on Little River, 
some thirty miles north of this city. 

OROVILLE, CAL.—Preparations are being made for the begin- 
ning of construction work on the power plant at Bartees Bar. It 
is proopsed to tunnel from Big Bar to Bartees Bar, thus obtaining 
a great fall of the water of the Feather River, which will be carried 
through the tunnel. The water that passes through this tunnel is 
used again for the generation of electricity at Las Plumas, or what 
is known as the Big Bend power plant. 

LAFAYETTE, LA.—Plans have been authorized by the mayor 
for a complete renovaotion of the electric light plant, the object be- 
ing to change the system from the alternating to the direct-current. 
Bids are asked for all machinery and appliances necessary to effect 
the change and put the plant upon a sound, substantial basis. It 
is thought the improvement of the system will cost $40,000, and the 
town will provide for payment by issuing bonds. 


WASHINGTON, PA.—It is reported that the Washington Elec- 
tric Light & Power Company of this place, the Canonsburg Electric 
Light, Heat & Power Company, of Canonsburg; the Waynesburg 
Electric Light, Heat & Power Company, of Waynesburg; the Citi- 
zens Electric Light & Power Company of McDonald, Pa., and the 
Young & Williams Electric Light & Power Company, of McDonald, 
Pa., have been sold to the Ely interests, a syndicate of the Morgan 
& Drexel Company, of New York and Philadelphia. The purchase 
price, it was stated, was $1,000,000. It is announced that seventeen 
charters have been applied for to establish electric light and power 
companies in different places in Washington and Greene Counties. 
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ELECTRIC RAILWAYS. 
(Special Correspondence:> 

HILO, HAWAII.—An electric street car system is soon to be 
installed here. A franchise has been granted by the Senate. 

PHILADELPHIA.—The Lehigh Valley Transit Company has 
authorized purchase of ten new cars at cost of $70,000 for a new 
belt-line service between Allentown and Bethlehem. 

ST. LOUIS, MO.—A power house is to be constructed on the 
banks of Pisa Créék by the Alton, Jacksonville & Peoria Railroad 
Company. The contract has been awarded to J. J. Wuellner & Son. 

DURHAM, N. C.—The extension of the Durham Electric Rail- 
way for a distance of three miles beyond West Durham is prac- 
tically assured in connection with the development of the section 
and plans for a country club. L. 

CINCINNATI, O.—The Wapakoneta & Kenton Traction Com- 
pany of Wapakoneta, has been incorporated with a capital stock 
of $50,000. The incorporators are Ds S. Roberts, Cc. F. Knowlton, 
G. W. Welding, T. J. Cartmell and Burr Finnell. 

BOONE, IOWA.—The property of the Boone Electric Railway 
Company and the Boone Electric Light Company has been sold to 
Dons, Read & Smith, of Cedar Rapids. The property will be con- 
solidated and will be known as the Boone Electric Company. 

BRIDGEPORT, CONN.—Construction work on the new line of 
the Bridgeport & Danbury Electric Railway has begun and will 
be pushed with all speed. The company has settled with town 
authorities and others the various complications over its route and 
right of way, except in the case of the city of Bridgeport. 

KANSAS CITY, MO.—Upon application of John M. Egan, pres- 
ident of the Metropolitan Street Railway Company of this city, the 
road has been placed in the hands of receivers. Ford F. Harvey, 
of Kansas City, and R. J. Dunham, of Chicago, chairman of the 
Metropolitan Board of Directors, were named as the receivers. 

HAMMOND, IND.—The officials of the Gary & Southern In- 
diana road, now being built from Gary to Crown Point, announce 
that the road will be extended to Cedar Lake and Lowell, and 
thence to Kankakee, Ill. The H. W. Seaman syndicate of Chicago 
is financing the road. H. W. Seaman is president. Ss. 

STAUNTON, VA.—Plans of a tentative nature are under con- 
sideration for the building of an electric line from this city to 
Waynesboro. J. M. Spotts, president of the Blue Ridge Light & 
Power Company, is reported to be interested in the plans, and an 
engineer has been detailed to go over the route and make esti- 
mates. L. 

RICHMOND, VA.—A charter has been granted in Richmond for 
the construction of an electric line between Washington and Win- 
chester, to be known as the Washington & Old Dominion Railway, 
with a maximum capital stock of $3,000,000, to be promoted by 
Washington business men, backed by the John R. McLean Syndi- 
cate, which controls the Great Falls & Old Dominion road. F. 

CALDWELL, N. J.—The Pine Brook Electric Railway Company 
has guaranteed the construction of the last link in the electric rail- 
way system between here and New York. The new line will extend 
from here to Fox Hill. Connections will be made with the line of 
the Public Service Railway Company here and with that of the 
Morris County Traction Company at the western terminals. 

BUTLER, PA.—A mortgage for $700,000 has been given to 
cover a bond issue of that amount by the Allegheny & Northwest- 
ern Street Railway Company. The new road will connect with the 
Pittsburg, Harmony, Butler & New Castle Railway at Evans City, 
the Pittsburg & Butler Street Railway at Mars, the Bessemer 
& Lake Erie Railroad at Culmerville and the Allegheny Valley 
trolley line at Harmarville. The route is twenty-one miles long. 


BLUFFTON, IND.—The Indiana Union Traction Company has 
closed an option deal for a lot upon which to build a modern union 
station for traction companies running into this city. The Indiana 
Union Traction and the Ft. Wayne & Northern Indiana Traction 
Company have practically closed a union-station agreement and 
the citizens are urging the Muncie, Bluffton & Eastern Traction 
Company to come into the union-station plans. The contract will 
be let in a few weeks. Ss 


EBENEZER, TEX.—The Alamo Land & Sugar Company will 
construct a system of interurban railways sixteen miles long to 
run from Ebenezer to various points upon its tract of 32,000 acres 
of land near here. The construction of the railway system will 
soon be started, according to the announcement of C. D. Hellen, 
of Des Moines, Iowa, one of the chief stockholders of the com- 
pany. In the beginning gasoline motor cars will be used, but later 
on electric transit will be substituted. 


INDIANAPOLIS, IND.—The Indianapolis, Chicago & Meridian 
Electric Railway Company has been incorporated to build and oper- 
ate an interurban road through Marion, Hamilton, Boone, Clinton, 
Carroll, White, Pulaski, Jasper, Porter, Lake, Laporte, Marshall, Kos- 
ciusko, Whitley and Allen Counties. The principal cities and towns 
to be connected are Indianapolis, Sheridan, Flora, Monticello, Fran- 
cisville, Kautz, Valparaiso, Hobart, Wheeler, Gary, Hammond, War- 
saw, Columbia City and Ft. Wayne. The company is capitalized 
at $100,000. The directors are John C. Bilheimer, Hoover Holton, 

Ss. 


M. B. Killer, M. J. Moreland and John A. Shafer. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


MURDO, S. D.—The Interior Telephone Company is planning 
to build telephone lines out of Murdo. C. 

VIRDEN, ILL.—The Virden Telephone Company will build new 
cable lines in the business districts here. Z. 

ATHENS, TEX.—The Athens Telephone Company has been 
incorporated with a capital stock of $25,000. 

CUBA, MO.—The Cuba & Oak Hill Telephone Company has 
been incorporated with a capital stock of $2,000. 

QUINCY, ILL.—The Central Union Telephone Company will 
place its wires in over a hundred blocks underground. Z. 

CHAMBERSBURG, ILL.—Dennis Gregory will construct a tele- 
phone exchange here connecting with other Pike County lines. Z. 

CARLINVILLE, ILi.—The Macoupin County Telephone & 
Telegraph Company of this city has increased its capital stock from 
$10,000 to $50,000. Z. 

SPRINGFIELD, KY.—The Hillsboro & Willisburg Telephone 
Company has been incorporated by J. A. Coulter, C. W. Stallings 
and Thomas Bailey. 

SALT LAKE CITY, UTAH.—The Utah Independent Telephone 
Company has been purchased by the Rocky Mountain Bell Telephone 
Company for $1,200,000. 

LEBANON, TENN.—A telephone system is to be installed here 
by a company recently organized for that purpose. C. F. Mikles 
and A. J. Casey are interested. 

PLAZA, N. D.—The Plaza Telephone Company was recently 
incorporated with a capital of $50,000 by J. E. Norris, Ole Bangen, 
William Power and Herbert Frink. 

VINCENNES, IND.—The new exchange of the Bell Telephone 
Company was recently put in service here. A total of 5,000 lines 
may be taken care of by this installation. 

MARINETTE, WIS.—It is proposed to construct a telephone 
line in the town of Grover to connect with the exchange of the 
Wisconsin Telephone Company in this city. C. 

ATLANTA, GA.—The Cotton Belt Telephone & Telegraph Com- 
pany, of Cuthbert, has filed application with the Railroad Commis- 
sion to issue $50,000 in bonds for extensions and improvements. 


EL PASO, TEX.—El Paso and Bisbee and Douglas, Ariz., are 
now connected by long-distance telephone. The Tristate Company’s 
line connecting these cities is completed and has been formally 
inaugurated. 


STEPHEN, MINN.—The Stephen Farmers’ Independent Tele- 
phone Company has been incorporated with a capital of $3,000. 
The incorporators are F. A. Green, J. R. Mack, J. J. Sinclair and 
John Merdink. 


SNYDER, TEX.—The Scurry County Independent Telephone 
Company has been sold to the Southwestern Telephone Company for 
$20,000. The Scurry Company has exchanges in Scurry, Kent, 
Garza and Borden counties. George T. Curtis is manager. 


WYOMING, ILL.—The Stark County Telephone Company has 
bought the Freeman Building at Camp Grove, installed a new 
switchboard and rebuilt the line to conform to the system here. 
William Hollingsworth will have charge of the new exchange. Z. 


ATTICA, IND.—John T. Detchon, of New Richmond, Ind., has 
purchased the Attica telephone system, including an interest in 
nine toll lines for a consideration of $25,000. Mr. Detchon is at 
present owner of telephone systems in Greentown, Ind., Toledo, 
Ill., and Greenup, II. s. 


EUREKA, MONT.—The Tobacco Valley Telephone company 
has been organized, the central to be at Eureka, with telephone 
service which will probably be extended to Gateway, Rexford, Fon- 
taine and Trego. The officers are, P. N. Bernard, president, J. W. 
McCalder, secretary, L. J. B. Chapman, treasurer. 


PONTIAC, MICH.—As a part of its program of expansion, 
following the amalgamation of telephone service in Pontiac, the 
Michigan State Telephone Company has begun stringing ten miles 
of additional cable on poles and in conduits. Upwards of $100,000 
will be expended in Pontiac by the company this season. 


MASON CITY, IOWA.—The Western Electric Telephone Com- 
pany, of this city, has purchased the system of the Kossuth County 
Telephone Company and the Clarion & Northwestern Telephone 
Company. The former has a mileage of about 110 miles. The latter 
which is the more valuable property, was valued at $40,000. 


BROWNSVILLE, TEX.—The telephone line between here and 
Matamoros has been completed and put into commission. The line 
extends between the depots of the National Lines of Mexico and 
the Brownsville road. The construction of the new international 
bridge and the movement of trains over it made the line a necessity. 


CHICAGO, ILL.—The Subway Telephone Construction Company 
has installed here from the eight automatic exchanges a total of 
30,000 lines, involving 235 miles of cable, 982,295 miles of wire and 
236 miles of conduit, aside from the space used in the tunnel. More 
than 45,000 additional contracts have been secured, and as rapidly 
as possible the automatic service will be extended to all parts of 
the city. The fee at automatic pay stations will be three cents. 
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ELECTRICAL SECURITIES. 


Stockholders in the Hocking-Sunday Creek Traction Company 
have voted to increase the capital from $300,000 to $900,000 and to 
make a new mortgage to secure an issue of $600,000 twenty-five 
year five per cent bonds to provide for the outstanding $200,000 
six per cent bonds. 

It has been ascertained that the gross earning of the Phila- 
delphia Rapid Transit Company will reach nearly $21,250,000 when 
the fiscal year closes June 30. The $250,000 represents income 
from other sources than fares, which are covered by the greater 
amount. For the first time since 1905-6 the company will have a 
surplus, and this year it will be about $150,000. 

The firmness of the New England Telephone stock has been 
the subject of considerable comment during the past month, and 
has given new life to the rumor that the stock was soon to be 
placed on a seven-per-cent basis. President Keller said when 
asked regarding the possibility of an increase: “That is a ques- 
tion to be decided by the directors, and will undoubtedly be con- 
sidered by them at their next meeting, but what action they will 
take I cannot undertake to predict. As the result of a better un- 
derstanding of the methods of handling the business, and the intro- 
duction of various economies during the past few years, the net 
revenues of the company have been increased without any in- 
crease in rates to the subscriber. This has made possible sub- 
stantial rate reductions, not only in the Boston suburban district, 
but in the rest of the territory as. well. Recent reductions have 
also been made in certain classes of toll service. It would seem 
only fair that the stockholders, as well as the telephone-using pub- 
lic, should participate in the benefits of these more effective oper- 
ating methods. In fact, the condition of the company at any time 
during the past three years would have justified a seven-per-cent 
dividend, and in view of the fact that the average dividend during 
the life of the company has been less than five per cent, many 
of our local stockholders, of whom there are over 4,000, have urged 
an increase over the present dividend. The directors of the com- 
pany have felt, however, that such action had better wait until 
after the readjustment of the company’s rate schedules.” 

DIVIDENDS. 

American Cities Railway & Light Company; semiannual divi- 
dend of two and one-half per cent on the common stock and the 
regular quarterly dividend of one and one-half per cent on pre- 
ferred stock, payable July 1 to stock of record June 17. 

American Gas & Electric Company; preferred quarterly divi- 
dend of one and one-half per cent, payable August 1; and common 
dividend of one and one-half per cent, payable July 1. 

Bangor Railway & Electric Company; quarterly dividend of 
one and three-quarters per cent, payable July 1. 

Bell Telephone Company of Missouri; quarterly dividend of 
one per cent. 

Canadian Westinghouse Company; regular quarterly dividend 
of one and one-half per cent and an extra dividend of one-half of 
one per cent on the capital stock, payable July 10 to stockholders 
of record June 30. 

Capital Traction Company; quarterly dividend of one and one- 
half per cent, payable July 1 

Cincinnati & Suburban Telephone Company; quarterly dividend 
of two per cent, payable July 1. 

Columbus Electric Company; 
able July 1. 

Columbus Light, Heat & Power Company; common quarterly 
dividend of one and one-quarter per cent, and preferred of one and 
one-half per cent, both payable July 1. 

Detroit Edison Company; quarterly dividend of one and three- 
quarters per cent, payable July 1. 

Duluth Edison Electric Company; 
and one-half per cent, payable July 1. 

Electrical Securities Corporation; common quarterly dividend 
of two per cent, payable June 30; preferred of one and one-quarter 
per cent, payable August 1. 

Illinois Traction System; preferred quarterly dividend of one 
and one-half per cent, payable July 1. 

Interstate Railways; an initial semiannual dividend of three 
per cent on the six per cent per annum cumulative preferred stock 
of the company, payable July 5 to stock of record June 20. 

Kinloch Long Distance Telephone Company; quarterly 
dend of one and one-half per cent. 

Louisville Traction Company; 
one per cent, payable July 1. 

Massachusetts Lighting Companies; quarterly dividend of one 
and three-quarters per cent, payable July 15. 

New England Investment & Security Company; preferred semi- 
annual dividend of two per cent, payable July 1. 

Old Colony Railroad; quarterly dividend of one and three- 
quarters per cent, payable July 1. 

Railways Company General; an extra dividend of five per cent, 
payable July 1. 

Reading Traction Company; semi-annual 
one-half per cent, payable July 1. 

Sao Paulo Tramway, Light & Power Company; quarterly divi- 
dend of two and one-half per cent, payable July 3. 

Duluth-Superior Traction Company, quarterly common dividend 
of one and one-quarter per cent, payable July 1. 


semiannual dividend of $3, pay- 


preferred dividend of one 


divi- 


common quarterly dividend of 


dividend of one and 


AND WESTERN ELECTRICIAN 








Vol. 58—No. 25 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING Ex- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 
June 19. June 12. 
Allis-Chalmers common : 8% 


DECRIED BOGTNNGGS occ cc cevccerewsccescovescectecesoecs 30% 32 
RE GE 9.0.5.0 60 0008 ccugacceecescocecesseessecens 71 681% 
American Telegraph & Cable..........ccccececsccecceeccecee 80 *80% 
American Telephone & Telegraph...............eeeeeeceeees 151% 152 
EE SED o.nb-90:00086059666.06506000000000086000 80 81% 
CE SEED on vce ncndgces sceeesavindeoces ceeceeeceeéeé seus 161% 163% 
Interborough-Metropolitan COMMON ..........seeeeeeeeerees 18% 19% 
Interborough-Metropolitan preferred ...........-.cceeceeeee 52% 52% 
BED GRE BOENED coévcccccoscensoncescccccscoceccoosese 129 129 
Mackay Companies (Postal Telegraph and Cables) common. 89% 91 
Mackay Companies (Postal Telegraph and Cables) preferred 74% 74% 
DD DEEN cececcccccoscosceseesceeseceeceseseesbst 136% 139 
ES CU BE cee cessescctebdesescsiseaecsecs *18 *18 
Now TOCm & New JOreey TelemMome. 2. ccccccccccccccsccccce 103 103 
|” ener 50% 51 
SD SD CD GI, ccccceerescvccececnccoeeeonnces 785% 171% 
United States Steel prelerred....ccccccccccccccccccccccccccs 108 3% 118% 
SE EEE hou bebdncdendedaberersud seeueswecedesetbinndes 79% 82% 
PD GUNN covenccoenecBacconeséseceveceetesssene 74% 76% 
$00 CPSC S605 46-u-6-55-0660660606000660065 *110 110 


Westinghouse preferred 


*Last price quoted. 


BOSTON. 
June 19. June 12. 
Aenesenm Teleeeme GB TEAR s «cicecccccsncsccvcsesssces 151% 152 
DG EG, DUE, ccccceccenene: ceecessseucccsesesos 285 286 
SE CEE wuweddeasanedderes necnceeerecrqentnsriscaewe 163 163% 


Massachusetts Wilectric COMMON ......ccccsscccccccccccscces 22% 23% 
Massachusetts Electric preferred 
New England Telephone ............. 
Wenen ee, Ge Deh SONG cccccccccccccccccncccecosescccs 19 19 
Wee Se GE BE Pe cc cccckcarccccccescocscscoses 


PHILADELPHIA. 


June 19. June 12. 
I I i lla er ee ee eens eae 43% 4 
eens COON GE AENGTEOD, occiccccecccvevveveccecsocecccs 12 11% 
Electric Storage Battery common ................-- 56 55 
Electric Storage Battery preferred ...........cccccscccccecs 6 55 
"eee eee 16% 17 
Pe CE SE coc cc cd cncctscebeecesccesccsuse 19% 20 


EE I ccc ncacccaucanigvccabeccueteneconvenad 8714 87 


EE WD - 9r5-5:05:860.00040604505e6Rs REUSE EHCCSCCC USL OSS 419% 49% 
CHICAGO. 

June 19. June 12 
re 1. isan a ed ee ceeeeapertasbabauceee 80 80 
 , Ce © saccncensadaeteneeseurensetssecns 20% 21% 
ee ccncetdieen aus etdehdeaeeeeuedaeteNens sendin 3% 4 
EEE TT 122 122 
OIE LE NE 128% 128 
Metropolitan Elevated common ............sccccecccceccees 25% 24h, 
Metropolitan Elevated preferred .......cccccccccccccescsees 71% 71 


PERSONAL MENTION. 

JOHN F. WALLACE has been elected president of Westing- 
house, Church, Kerr & Company, New York City. 

MICHAEL I. PUPIN, professor of electromechanics in Co- 
lumbia University, has been designated to serve as director of the 
Phoenix Research Laboratories. In this capacity, Professor Pupin 
will be in general charge of the development of the research work 
in the department of physics. 

CHARLES F. SCOTT, electrical engineer of the Westinghouse 
Electric & Manufacturing Company, has been appointed to the 
chair of electrical engineering at Yale. It is understood that Mr. 
Scott has made arrangements for a home at New Haven, where 
he will reside hereafter. 

WALTER W. NICHOLSON, of Syracuse, N. Y., has been elected 
president of the Rochester, Syracuse & Utica Telephone Company. 
Mr. Nicholson was division manager for the company at the time 
of his promotion, having been associated with the Bell interests 
in different capacities since 1881. 

W. A. HITCHCOCK, chief engineer of the Ft. Wayne & North- 
ern Indiana Traction Company for the past five years, has resigned 
to accept a similar position with the Chicago, South Bend & North- 
ern Indiana Railway, with headquarters in South Bend. Mr. Hitch- 
cock follows C. D. Emmons, who recently resigned as general man- 
ager of the Ft. Wayne company to become general manager of the 
Murdock system at South Bend. 


CALVERT TOWNLEY, the well known engineer. has resigned 
as vice-president of the New York, New Haven & Hartford Rail- 
road Company to join forces with the Westinghouse Electric & 
Manufacturing Company. Mr. Townley was connected with the 
Westinghouse interests for seventeen years before he went to 
New Haven to take charge of the electrical work for the New 
Haven road, and to manage their trolley properties. 

C. A. TUPPER, formerly manager of the publicity department 
of the Allis-Chalmers Company, Milwaukee, Wis., who has recently 
returned to the United States after an extended trip through Great 
Britain and the Continent of Europe, entertained a number of 
friends in Milwaukee on the evening of Friday, June 16. Among 
those present were: H. M. Hall, secretary to the president of the 
Allis-Chalmers Company; F. S. Sly, publicity department, Allis- 
Chalmers Company; C. L. Benjamin, advertising manager of the 
Cutler-Hammer Manufacturing Company; Arthur Simon, electrical 
engineer of the Cutler-Hammer Manufacturing Company, and A. 
A. Gray, managing editor of the ELecrricaL REVIEW AND WESTERN 
ELECTRICIAN. The discussion naturally turned to literary matters 
and those present enjoyed the reading by Mr. Tupper of several 
splendid translations and the rendition by Mr. Hall and Mr. Ben- 
jamin of several delightful original verses. Discussing the deeper 


























June 24, 1911 


phases of a number of questions led up to the universal use of the 
interrogation “Why” and this inspired Mr. Benjamin to contribute 
the following lines: 
“WHY” 

“In the dim days, when Man was Error’s thrall, 

Truth coined this golden word for ransom fee. 

Brief syllable! Across the unknown sea 

Thine was the voice the Genovese heard call; 

Thine was the gleam in the celestial pall 

Copernicus beheld; because of thee 

Franklin adventured forth with kite and key, 

And Newton mused upon an apple’s fall. 


Potent interrogation that incites 

To fresh endeavor tho’ the trail be blind; 

Urging men on to tempt untrampled heights, 

Or delve in depths where hidden truths lie waiting,— 
Thy trumpet voice, one note reiterating, 

Still animates the vanguard of mankind.” 


OBITUARY. 


W. B. KING died at Portland, Ore., May 6, at the age of sixty- 
eight years. Mr. King was born in 1843, at Pilmer, Mass., coming to 
Portland in 1871. He was at one time president and general man- 
ager of the Pacific States Telephone Company, but resigned that 
position on selling out his stock about twelve years ago. Mr. King is 
survived by a widow and two daughters. 

JAMES WILLIAM HINKLEY, president of the Poughkeepsie 
City & Wappingers Falls Railway Company, died in Poughkeepsie 
on June 19 at the house of his mother, Mary L. Hinkley. He had 
been ill for some time. Captain Hinkley was forty years old. 
He was a son of the late Major James W. Hinkley, for several 
years chairman of the Democratic State Committee. Captain 
Hinkley was graduated from West Point in 1896. 

FRED A. ALLEN, who had been night chief operator for the 
Southern New England Telephone Company, died June 19 at a 
hospital in New Haven, after a short illness. He was the first 
operator in the New Haven Exchange in 1878, and as this was 
the first exchange to be established in the world, he was the oldest 
operator working on an exchange board in the world. Mr. Allen 
was in his fifty-third year. 

THOMAS F.._ KENNEDY, of New York, for the past twenty-five 
years marine telegraph operator for the Maritime Exchange, died 
Thursday evening, June 15. Mr. Kennedy was well known to all 
the shipping men, captains and others who visit the Maritime 
Exchange, and to the operators in the observation towers at Fire 
Island and all along the coast. He was about 45 years old, and 
previous to his connection with the Maritime Exchange had been 
employed in the Ship News Office at the Battery. 

EDWARD N. CRANE, president of the D. Van Nostrand Com- 
pany of Manhattan, publishers of scientific books, died, June 14, 
of acute indigestion at his home, 354 Prospect Avenue, Newark, N. 
J. He was prominent in church work and was president of the 
board of trustees of the Park Presbyterian Church. Mr. Crane was 
a director of the Franklin Savings Institution and a member of 
the New Jersey Historical Society, the Newark Museum Associa- 
tion, the Carteret Book Club and the Engineers Club of New York. 
He is survived by his wife and six children. 

CLARENCE A. KNIGHT, president of the Chicago & Oak 
Park Elevated Railroad Company, died on June 21, in Chicago, 
following an operation for appendicitis. In addition to his duties 
as president of the Oak Park road, Mr. Knight was general counsel 
for numerous corporations. He had been engaged in much of the 
important litigation affecting corporation and real-estate interests 
that has been before the federal and state courts in Chicago. One 
of the greatest legal contests in the history of the city was that 
brought about by suits to restrain by injunction the building of 
the elevated roads, and particularly the Union Loop. Mr. Knight 
represented the railroad companies and was sustained by the 


Supreme Court. 
PROPOSALS. 


MINOCQUA, WIS.—The town board has extended the date for 
receiving bids for the construction of the electric light plant and 
system from June 23 to noon, July 6. W. B. Fisher is town chair- 
man. Check for $500 is required. C. 

VALLEY CITY, N. D—N. J. Boyd, city auditor, will receive 
bids for cylinder and other oil, electric lamps, wire, carbons and 
other supplies and materials for the electric light plant. Check for 
$100 is required. C. 

VICTORIA, B. C.—W. L. Coulson and his associates are adver- 
tising for proposals for construction work on the proposed hydro- 
electric plant on the Puntledge River near Comax, B. C., which will 
supply power for a number of colleries. The bids asked for cover 
the construction of a dam, a flume, a pipe line and a power 
house. A. 

POST OFFICE, SCHENECTADY, N. Y.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until July 25 for the construction, including electric conduits, wir- 
ing and lighting fixtures, heating apparatus, etc., for a United States 
Post Office, in accordance with drawings and specifications which 
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may be had at the office of the Supervising Architect or from the 
custodian at the site. 

WIRING SYSTEMS.—The office of the supervising architect, 
Washington, D. C., will receive sealed bids up to the dates given 
below, for the following work: 


Date. Place. 


Ellsworth, 


Work. 
Conduits and 
BUR Wain ccciccesscecs of postoffice 

custom house. 
Conduits, wiring and 

lighting fixtures in 

postoffice. 

Copies of the drawings and specifications may be obtained from 
the custodian at the places specified or from the office of the super- 


vising architect. 


wiring Me. 


and 


Milford, Mass. 


BS Wircscssnisvvssss 


INDUSTRIAL ITEMS. 


WICKES BROTHERS, Saginaw, Mich., has issued its monthly 
stock list of machinery bargains for June. . 

PETTINGELL-ANDREWS COMPANY, Boston, 
its June issue of Juice largely to the “jolt-proof” 
wire Mazda lamp. 

F. P. ROSBACK COMPANY, Benton Harbor, Mich., describes 
and illustrates the Rosback Little Giant multiplex punching ma- 
chine in a folder which was recently distributed. 

MATHIAS KLEIN & SONS, Chicago, manufacturers and job- 
bers of linemen’s and electricians’ tools, have become distributors 
for the Standard earth auger and the Benjamin friction-drive screw 
driver. 

THE NAUGLE POLE & TIE COMPANY, Chicago, IIl., is mail- 
ing postal cards calling attention to its telephone poles. The com- 
pany guarantees that Northwestern Cedarmen’s Association speci- 
fications will be fulfilled. 

ALBERT PICK & COMPANY, Chicago, IIl., has distributed a 
folder advertising the Weeks electric kitchen range. The range is 
provided with a thermostat which opens the circuit when the 
desired temperature is reached. 

RUSH, OTIS & COMPANY. 69 West Washington Street, Chi- 
cago, Ill., is the new name for the old firm of C. G. Rush & Com- 
pany, electrical contracting engineers. The business will be con- 
ducted as heretofore by C. G. Rush and H. B. Otis. 

H. T. PAISTE COMPANY, Philadelphia, Pa., has published and 
distributed No. 81 of Paistery, describing pipe taplets. These were 
designed with the idea of standardization in mind. A full line 
of the standard conduit fittings is illustrated and prices are given. 

THE COLONIAL ELECTRICAL AGENCY COMPANY, of San 
Francisco, Cal., agents for the Colonial Electric Company and 
the Economy Electric Company, both of Warren, O., has removed 
from 576 Mission Street to the Board of Trade Building. 

THE FEDERAL MINIATURE LAMP COMPANY, Cleveland, 
O., recently issued a catalog which lists all types and styles of 
miniature incandescent lamps in general use. Decorative lamps, 
candelabra lamps, battery lamps, telephone lamps, etc., are shown 
by numerous illustrations. 

THE GOULDS MANUFACTURING COMPANY, Seneca Falls, 
N. Y., calls attention in a circular to its new line of single-stage 
centrifugal pumps. These are manufactured in both the single and 
double-suction types, each of which is designed so that it may 
be readily adapted to any form of drive. 

D. C. & WM. B. JACKSON, of Chicago and Boston, announce 
the removal of their Chicago office to 111 West Monroe Street, 
where quarters have been secured on the twentieth floor of the 
new building of the Harris Trust Company. 

CROCKER-WHEELER COMPANY, Ampere, N. J., has issued a 
pamphlet describing the Remek transformer and pointing out the 
differences between it and other makes of transformer. It is stated 
that the absence of lap joints greatly decreases the core loss on 
these transformers. High efficiency and close regulation are 
claimed. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
advertises “El Perco,” its new electric coffee percolator, in a folder 
which has been mailed to the trade. The folder reproduces as a 
part of the text the first order, for 5,000 El Percos. These perco- 
lators were ordered on March 4 by the Southern California Edison 
Company. 

THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
COMPANY, Chicago, Ill., has prepared a special bulletin showing 
the newest and most catchy designs in electric display signs. Reco 
flashers are made in eleven distinct types and often all are em- 
bodied in the construction of a combination flasher, in order to 
obtain a realistic effect. 

THE FOSTORIA INCANDESCENT LAMP COMPANY, of Fos- 
toria, O., is issuing a leaflet describing its drawn-wire multiple and 
street series lamps; a price list is appended to the description. The 
same company is distributing a unique announcement, in the shape 
of a “Night Mazdagram,” telling of its preparedness to furnish high- 
efficiency lamps with drawn-wire filaments. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., reports among other orders, one for 
two 1,500-kilowatt synchronous-motor-generator sets from the Cos- 


Mass., devotes 
Peerless drawn- 
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mopolitan Electric Company, Chicago, also for fifty-three quadruple 
equipments of No. 306-C. D. box-frame railway motors with type 
K-43-G control for the Pittsburg Railways Company. 

WALL-WIN COMPANY, 61 Hudson Street, Jersey City, N. 
J., has issued a bulletin describing the talking sign, otherwise 
known as the Mason monogram. The monogram consists of a col- 
lection of metal compartments, each arranged to receive a lamp. 
A letter is clearly defined by lighting the proper lamps. Signs can 
be arranged to flash out forty different announcements. 

THE BRILLIANT ELECTRIC COMPANY, of Cleveland, O., 
manufacturers of incandescent lamps, has opened a branch office 
at No. 15 Terminal Office Building, Pittsburg, Pa. A large and well 
assorted warehouse stock of lamps will be carried in connection 
with this office. Ralph O. Sperry, formerly with Jones, Beach & 
Company, electrical supply dealers of Philadelphia, will be district 
manager of the newly established branch. 

MORRIS IRON COMPANY, 86 West Street, New York, N. Y., 
reports that business is much better than at the same time last 
They have recently received orders for fifty lamp-posts for 


year. 

Battle Creek, Mich., thirty-five for Richmond, Va., and ten for 
Canajoharie, N. Y. All of these are of the five-light type, with four 
globes pendent and one upright. This design is illustrated and 


described in bulletin No. 20, which will be sent upon request. 

THE NORTHWEST ELECTRICAL EQUIPMENT COMPANY, 
Portland, Ore. has opened offices as manufacturers’ agents, 
and represents the American Electric Fuse Company, the Hygrade 
Incandescent Lamp Company, the Esterline Company, the Indian- 
apolis Brass Company, the Franklin Steel Company, and the Elec- 
tromagnetic Tool Company. The president of the new firm is W. 
H. Banes. This name was incorrectly stated in a recent issue as 
W. H. Barnes 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., is en- 
joying a season of remarkable activity at its plant at West Allis. 
The company has on the floor nine immense gas engines for in- 
stallation at the Indiana Steel Works, at Gary, Ind., and the South 
Chicago works of the Illinois Steel Company. There are also 


AND WESTERN ELECTRICIAN 





























Vol. 58—No. 25 


several high-duty pumping engines and a large number of high- 
speed turbo-alternators for installation in various parts of the 
country, in addition to a great volume of turbine and steam-engine 
material of less importance. 

THE BABCOCK & WILCOX COMPANY, New York, N. Y., has 
published a very attractive cloth-bound book, describing the Rust 
water-tube boiler. The Rust boiler, which is the invention of E. G. 
Rust, is the result of a systematic effort to produce a safe, eco- 
nomical, and durable steam boiler. It was first manufactured by 
the Rust Boiler Company, of Pittsburg. The recently published 
book describes not only the construction of the Rust boiler, but 
treats of the circulation, etc., and includes the results of tests, 
showing illustrations of boilers in operation. 

DATES AHEAD. 

Society for the Promotion of Engineering Education. 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

American Institute of Electrical Engineers. 
tion, Chicago, Ill. June 26-30. : 


Annual 


Annual conven- 


Association of Railway Telegraph Superintendents. Annual 
meeting, Boston, Mass., June 26-30. . 
American Chemical Society. Annual meeting, Indianapolis, 


Ind., June 28-30. 

American Society for Testing Materials. 
lantic City, N. J., June’ 27 to July 1. 

National Electrical Contractors’ Association. 
N. Y., July 19-21. 

Ohio Electric Light Association. 
Point, O., July 25-28. 

International Association of Municipal Electricians. 
convention, St. Paul, Minn., September 12-15. 

American Electrochemical Society. Twentieth general meet- 
ing, Toronto, Canada, September 21 to 23. 

American Electric Railway Association. 
Atlantic City, N. J., October 9-13. 

Association of Railway Electrical Engineers. 
tion, LaSalle Hotel, Chicago, November 6-10. 


Annual meeting, At- 
Niagara Falls, 
Annual convention, Cedar 


Annual 


Annual convention, 


Annual conven- 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) June 13, 1911. 





994,712. ELECTRICAL INDICATOR. Edward W. Bishop, Bakers- 
field, Cal. Filed Apr. 26, 1910. A swinging arm actuated by 
a solenoid is damped by an arm which swings in a retarding 
trough. 

994,713. MECHANICAL MOVEMENT. Tonjes August Carl Both, 
New York, N. Y., assignor to Ida S. Rosenheim, New York, N. 
Y. Filed Jan. 5, 1911. A mechanical movement concerning the 
working parts of a keyed incandescent-lamp socket. 


994,719. TELEPHONE SYSTEM. Henry P. Clausen, Chicago, II1., 
assignor to Stromberg-Carlson Telephone Mfg. Co., Roch- 
ester, N. Y. Filed Oct. 25, 1901. The combination of a sub- 


scriber’s line, a spring jack normally insulated both from the 
line and ground, a line signal, means at the substation for 
operating the signal, a condenser included in the talking circuit 
and located in the line at the central station for preventing the 
continuous display of the line signal, and a cut-out relay for 
restoring the line signal and establishing connection between 
the jack and line 
ELECTRIC 

and John 
1910. An 


Felix Feinstein, 

England. Filed 

weighing machine, in 
which the length of conducting wire inserted in an electric 
circuit varies with the weight on the scale. Weight is de- 
termined by taking current readings on an ammeter, assuming 
a constant voltage 

994,744. BATTERY CONNECTION. Sidney J. Hall, Depew, N. Y., 
assignor to Gould Storage Battery Co. Filed Feb. 28, 1908. 
A short section of metal has a socket at one end to receive a 
soldered connection to a cell. The connector has an interme- 
diate neck sufficiently reduced in mass to prevent conduction 
of heat from one end to the other. 

994,773. CASH-REGISTER. William H. Muzzy, New York, N. Y.. 
assignor to National Cash Register Co., Dayton, Ohio. Filed 
Aug. 11, 1908. Combined with devices for recording the amount 
and number of each sale, is an eletrically operated indicator 
controlled by the machine for indicating the number of the 
sale recorded. 

994,791.BRAKE FOR RAILWAY-CARS. Harry E. Saylor, Herbert 
S. Hedrick, and Frank Gladfelter, Canal Winchester, O. Filed 
Aug. 2, 1910. Electromagnetic brakes engage with the track 
upon which the train runs. A source of electricity is located 
on each car, a circuit closer yieldingly closing the local cir- 
cuit. A source of electricity in the engine is connected with 
the electromagnet which closes the local circuits, applying 
the brakes. 

994,810. ELECTRICAL 


APPARATUS. 
Wendover, 


WEIGHING 
William Ewart, 
attachment for a 


994,733. 
London, 
Aug. 15, 


APPARATUS. George Westinghouse, 





Pittsburg, Pa. Filed Dec. 29, 1905. A ventilating system com- 
prising air passages traversing the parts and provided with 
air inlet and delivery ports, means communicating with the 
air delivery port for withdrawing air from the passages and 
thereby creating a flow of air through them. 

994,814. RAILWAY SIGNALING SYSTEM. Henry C. Bennecke,. 
Chicago, Ill. Filled May 13, 1909. Supplemental line conduc- 
tors are divided into blocks with one conductor of each block 
connected to the opposite conductor of the next adjacent block. 
The car equipment comprises a motor for propelling the car, 
an operating circuit interposed between the power conductors, 
two pairs of branch conductors on the car electrically con- 
nected respectively to the main power conductors and the 
supplemental line the conductors. 

994,833. ELECTRIC-ARC LAMP. Josef H. Hallberg, New York, 
N. Y., assignor to Beck Flaming Lamp Co., Canton, N. Y. 
Filed Mar. 9, 1907. A flaming-arc lamp using ribbed electrodes 
is provided with supports supplied with electrical energy so 
that the consumption of the ribbed part is hastened and made 
approximately equal to that of the body of the electrode. 

994,834. ELECTRIC-ARC LAMP. Josef H. Hallberg, New York, 
N. Y., assignor to Beck Flaming Lamp Co., Canton, N. Y 
Filed June 13, 1908. Has a pivoted member having connection 
with one of the electrodes, a solenoid, lazy tongs disposed 
between the core of the solenoid ‘and member substantially 
at right angles therewith and connected at one end to the mem- 
ber and at the other end to the solenoid core. 

994,835. ELECTRIC-ARC LAMP. Josef H. Hallberg, New York, 
N. Y., assignor to Beck Flaming Lamp Co., Canton, N. Y. Filed 
June 22, 1908. Has a movable electrode, and a second elec- 
trode with means whereby the second electrode is supported 
by the first one and adapted to permit feeding movement of 
the latter relative to the second’ electrode, and a detaining 
element for the second electrode, adjustably mounted in the 
path of movement to restrain its movement with the first 
electrode before the cessation of the feeding of the latter. 

994.836. ELECTRIC-ARC LAMP. Josef H. Hallberg, New York, 
N. Y. assignor to Beck Flaming Lamp Co., Canton, N. Y. 
Filed June 23, 1908. An electrode support is pivoted substan- 
tially parallel to the electrodes to swing in a vertical plane, 
a shoe at one end of the support normally contacting with one 
electrode, and being adapted to move in one direction by a 
weignt. A shunt circuit is included with electrical means 
which co-operate with the contact members for holding the 
support when the weight upon the shoe falls below a prede- 
termined amount. 


994,837. ELECTRIC-ARC LAMP. Josef H. Hallberg, New York, 
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N. Y., assignor to Beck Flaming Lamp Co., Canton, N. Y. Filed 
May 1, 1909. Solenoid-operated lazy tongs move one of the 
electrodes. 

994,846. THERMALLY-OPERATED ELECTRIC TIME-LIGHT. 
Isaac L. Kiser, St. Charles, Mo. Filed May 6, 1910. An ex- 
pansive fluid is set inside the loops of the lamp filament so 
that upon the lamp becoming heated a diaphragm is actuated 
and the circuit opened. 

994,847. LAMP-FIXTURE. 
assignor to Adams & Westlake Co. 
shade-holder for: an incandescent lamp. 

994,853. ELECTRIC SWITCH. Julius K. Lux, St. Louis, Mo. 
Filed May 26, 1900. Springs connected with the rocking arm 
of the switch shift to either side of the axis on closing or 
opening, causing the motion to proceed with a snap. 

994,854. INCANDESCENT-LAMP LOCK. Alvie Oscar Mackin, 
Johnstown, Pa., assignor to Harry Marks and Sanford Helsel, 
Johnstown, Pa. Filed July 21, 1910. A coiled-wire head fits 
into a coiled-wire sleeve in the lamp socket. Ratchets are so 
arranged as to permit of the lamp being screwed in, but on 
reversing the direction the bulb turns loosely in its socket. 

994,867. ELECTRICAL, ADVERTISING DEVICE. Bernard Al- 
phonse Neagle, Durham, N. C. Filed Nov. 17, 1910. An elec- 
tric circuit is alternately made and broken by a moving con- 
tact finger. : 

994,890. SIGNAL-LANTERN. Charles Ambrose Thompson, Relay, 
and David Pierce, Elkridge, Md. Filed Mar. 15, 1911. A com- 
bination oil and electric lantern. 


Thomas A. Legge, Chicago. Ill., 
Filed Apr. 10, 1911. A 
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994,833.—FLAMING-ARC LAMP. 


994,904. ADJUSTABLE SUPPORT FOR ELECTRIC FANS. Edgar 
W. Brown, Dayton, O. Filed Jan. 24, 1910. The fan base is 
provided with a stud rotating in a vertical plane, the fan being 
mounted on a pivot in the stud, which pivot is capable of ro- 
tation through a complete circle. 

994,923. MEASURING INSTRUMENT. Charles E. Holmes, Lynn, 
Mass., assignor to General Electric Co. Filed July 18, 1908. 
A cylindrical core’ is provided with a moving coil shaped as a 
longitudinal section of a cylinder of greater diameter than the 
core, the section including the axis of the cylinder and being 
unsymmetrical with reference to said axis, and pivots being 
mounted on the coil in the axis of the cylinder. 


994,946. COIN-COLLECTOR FOR TELEPHONE SYSTEMS. Rus- 
sell Reitzel Mohn and Noah Wine, Polo, Ill. Filed June 4, 
1910. Includes a rotatable drum provided with a slot for the 


reception of a coin, a contact arm movably mounted within the 
slot to engage the coin, means to move the contact arm away 
from the coin so that the same may drop from the slot, and 
a number of contacts to co-operate with the contact arm. 
994,952. ELECTRIC SWITCH. Lewis T. Rhoades, Mont Clare, Pa., 
assignor to New York Coil Co., New York, N. Y. Filed Jan. 
3, 1911. The switch turns on a tubular journal mounted on 
an insulating block. The journal holds the contact block. 
994,957. MAGNETIC VIBRATOR. Frank V. Smith, Floriston, Cal. 
Filed Dec. 20, 1910. A vibrating armature held by an adjust- 


able spring is directly connected to the massaging part of the 
machine. 
994,976. CONTROLLING ELECTRICAL CIRCUITS. Edward T. 


Child, Rosemont, Pa. Filed Dec. 21, 1907. A number of cir- 
cuits containing electrical apparatus are so connected with 
resistance, as to enable a rapid change from series to parallel 
or from parallel to series without a substantial change in re- 
sistance. 
994,980. ELECTRICAL RECEPTACLE. James S. Grossley, Sol- 
vay, N. Y., assignor to Pass & Seymour, Inc., Solvay, N. Y. 
Filed Nov. 18, 1909. Terminals located rearwardly on the base 
are provided with means operable from the front of the re- 
ceptacle for clamping line wires to the terminals, the base be- 
ing provided with recesses in alinement with the clamping 
means, whereby the clamping means may be operated from 
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994,957.—ELECTROMAGNETIC VIBRATOR. 
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the front of the receptacle to clamp and release the wires 
from the terminals leaving the base undisturbed. 


994,992. SIGN-DISPLAYING INDICATOR. Henry G. Fisher, New 
Denver, British Columbia, Canada. Filed July 22, 1910. A 
rotating cylinder displays desired words upon the pressure of 
buttons which complete the circuits of electromagnets. 


994,993. ELECTRIC-MOTOR CONTROL. Rodolphus Fuller, Detroit, 
Mich. Filed Sept. 9, 1908. An engine-driven generator with a 
series and a shunt field supplies current to a number of motors 
operating the car or train. A controlling switch has contacts 
and connections adapted to successively connect the motors 
in different circuit relations with the main circuit of the gen- 
erator in moving the controller from its off position to its full- 
speed position, and to maintain each of such connections for a 
portion of its travel into such position, and other contacts and 
connections adapted to gradually cut in the series field wind- 
ing of the generator and corresponringly cut out the shunt 
resistance for each portion of such trrvel. 

995,000. OIL-SWITCH. Caryl D. Haskins, Schenectaday, N. Y., 
assignor to General Electric Co. Filed Nov. 19, 1906. An oil 
vessel of narrow oblong section has long horizonal switch 
blades immersed in oil. On opening the switch the blades sep- 
arate simultaneously along their entire length. 

995,036. ELECTRICAL MEANS FOR AUTOMATICALLY CON- 
TROLLING THE FLOW OF GASES OR LIQUIDS. Arthur F. 
Shepherd, Dayton, O. Filed Mar. 3, 1910. A motor with a 
separately excited field is energized by the movements of the 
indicating needle of a gauge, so that valves may be auto- 
matically opened or shut at fixed pressures. 

995,039. SPARKING PLUG. Philip K. Stern, New York, N. Y.. 
assignor to Earl Canedy, Chicago Heights, Ill. Filed Dec. 26, 
1901. A spark plug for gas or gasoline engines. 


995,051. HELICAL HEATER FOR TUBES, ETC. James I. Ayer, 









995,292. —-ELECTRIC-VEHICLE 


INSTRUMENT. 


Cambridge, Mass., assignor to Simplex Electric Heating Co, 
Cambridge, Mass. Filed Nov. 25, 1910. Comprises a continuous 
spiral resistance element, and insulating plates having cut- 
out portions disposed between turns thereof, each turn cross- 
ing a plate at its cut-out portion. 

995,077. INCANDESCENT LAMP. Matthew M. Merritt, Middle- 
ton, Mass., assignor to National Electric Lamp Co., Cleveland, 
Ohio. Filed Mar. 23, 1906. A non-removable lamp has a pocket 
formed in the walls of the bulb and an expansive fracturing 
substance in this pocket, which is covered by the label. 


995,087. BALANCING-MACHINE. Johann Frederick Max Patitz, 
Milwaukee, Wis., assignor to Allis-Chalmers Co., Milwaukee, 
Wis. Filed Mar. 27, 1907. An oscillatable support carries a 


turntable from which a rod extends downward at the end of 
which is an electromagnet. The rod and magnet swing over 
an upright stationary iron armature. The energizing circuit for 
the magnet contains an adjustable resistance. 

995,100. ELECTRIC HAND-LAMP. Herman Siegenbruch, Heissen, 
Germany. Filed Apr. 29, 1910. At the end of the handle is a 
ball bearing in which is mounted an adjustable lamp socket. 


995,123. INSULATOR-PIN. Charles G. Ette, St. Louis, Mo., assign- 
or to Ette Investment Co., St. Louis, Mo. Filed Aug. 31, 1910. 
Has a cast-metal shank into a threaded socket in the upper end 
of which fits a threaded metal rod that is imbedded in a cast- 
metal head over which the insulator is screwed. 


995,126. SYSTEM FOR AMPLIFYING FEEBLE ELECTRIC CUR- 
RENTS. Lee de Forest, New York, N. Y., assignor to De 
Forest Radio Telephone Co. Filed June 20, 1907. Combined 
with a circuit carrying feeble currents is a source of high- 
frequency oscillations having a frequency higher than the 
more essential frequencies accompany speech waves, an oscil- 
lation responsive device associated with this source and a sig- 
nal-indicating device associated with the oscillation-responsive 
device. 


995,182. ELECTRIC STEAM-GENERATOR. Charles E. Griffing, 
Salt Lake City, Utah, assignor to Griffing Electrical Steam 
Boiler Co., Birmingham, Ala. Filed Nov. 9, 1910. Has a tank, 
electric heaters therein, a source of compressed air, and 
means for producing by air pressure a spray of water and 
directing the same against the electric heaters. 
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995,133. SECTION-INSULATOR FOR ELECTRIC CONDUCTORS. 
William George Hamilton, Twickenham, England. Filed May 
6, 1910. A section insulator for trolley wires consists of two 
end members insulated from each other, a central member be- 
tween them, a switch blade, a blade support rotatably mounted 
on the central member, and a flexible element fastened to the 
blade support for operating the same from a distance. 
145. CURRENT-COLLECTING DEVICE. Ray P. Jackson, Wil- 
kinsburg, Pa., assignor to Westinghouse Electric & Manufac- 
turing Co. Filed Apr. 12, 1906. Includes a pivotally mounted 
contact arm comprising two pivotally connected members, re- 
silient means for opposing pivotal movement between the mem- 
bers in either direction and operating means connected to the 
pivotal joint between members. 
162. STORAGE BATTERY. Arthur Ewin Lawrence, San Mar- 
cos, Tex. Filed Jan. 10,1911. The active material of the positive 
plates is composed of one part graphite and nine parts red 
lead; that of the negatives is one part graphite and nine parts 
litharge; each plate has a perforated lead covering. 
171. CONTROL OF SYNCHRONOUS MACHINES. Henry W. 
Peck, Wilkinsburg, Pa., assignor to Westinghouse Electric & 
Manufacturing Co. Filed Oct. 3, 1905. Combined with two 
transmission circuits are synchronizing indicators for each, a 
three-branch circuit, and a circuit-interrupting device in each 
branch through which a synchronous machine may be con- 
nected to either of the transmission circuits, and means for 
automatically preventing the closure of the interrupters to 
simultaneously connect the machine to both transmission cir- 
cuits 

Arthur B. Reynders, Wilkinsburg, 

Electric & Manufacturing Co. 


995,184. TIME-LIMIT 
Pa., assignor to 


RELAY. 
Westinghouse 











5,294. —SUBSTATION SELECTOR. 


Filed Oct. 20, 1904. Comprises a magnet winding and a mov- 
able core therefor, a bellows having a movable side connected 
to the core, arms carried by the movable side upon which an 
adjustable counterweight and an adjustable nut are respec- 
tively mounted, a stationary arm, an adjustable nut carried 
thereby, and a spring connected between the nuts. 

995,191. SAFETY-TROLLEY. justav Sitka, Chicago, Ill. Filed 
May 24, 1909. On each side of the trolley wheel are mounted 
two flexible upright bars on top of each being a grooved 
guide wheel for bearing sideways against the trolley wire. 

995.2938. ADJUSTABLE OUTLET FOR ELECTRICAL APPA- 
RATUS. William T. Thomas, Glenside, and Henry T. Paiste, 
Philadelphia Pa., assignors to H. T. Paiste Co., Philadelphia. 
Pa. Filed March 9, 1910. A reversible plate is mounted ad- 
jacent an opening in the wall of the box and is provided with 
a laterally projecting portion capable of entering the opening. 

995.204. THIRD RAIL FOR ELECTRIC RAILWAYS. Joseph N. 

Tomlinson, Vineland, N. J. Filed Dec. 15, 1909. The rai] rests 
in a trough surrounding it on the sides and bottom. Brackets 
on one side of the trough carry a roof protection on top. 
213. ELECTRIC FOOT-WARMER. Silas Ballard, Teriple, Tex. 
Filed March 28, 1910. Consists of a hollow egg-shaped body 
divided into two separable parts and lined with asbestos. An 
incandescent lamp fits into the small end of the larger part 
which is polished within to act as a reflector when the other 
part is removed. 

995,221. AUTOMATIC FIRE-ALARM. William P. Britain and 
George John Packman, Westplains, Mo. Filed May 7, 1910. 
The fusing of a strip of metal closes an alarm circuit. 

995,238. INCANDESCENT-LAMP SOCKET. Herbert Edwards Ev- 
ans, London, England. Filed Dec. 29, 1910. A swing compris- 
ing connected hangers mounted to depend from a cableway, a 
swing body attached to the said hangers and means for operat- 
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ing the said swing body to advance the same along the said 
cableway. 

995,244. ELECTRICAL PULL-SOCKET. Edgar H. Freeman, Tren- 
ton, N. J. Filed Jan. 28, 1911. Comprises a body, a switch 
consisting of a pair of metal spring plates arranged in the 
same plane and one of the plates having an extension, a rotary 
insulating cam having means in different planes for alternately 
snapping the spring plates, and all-metal ratchet-operating. 
means for the cam. 

995,249. ALARM-CLOCK. Frederick Goss, Millicent, South Aus- 
tralia, Australia. Filed Jan. 16, 1911. To the hour hand is at- 
tached an arm that carries a roller. A series of contact pins 
in a rim around the face of the clock can be inserted into the 
path of the roller and thus close an alarm circuit. 

995,254. TELESCOPIC MAST FOR WIRELESS TELEGRAPHY, 
SIGNALS, AND SIMILAR USES. Alban Francois Juillac, Paris, 
France, assignor to Victor Popp, Paris, France. Filed Mar. 23, 
1910. Consists of members sliding in one another, means for 
tightening and untightening the upper end of each member, 
a vertically movable sliding block carrying pawls, and ferrules 
integral with the members and co-operating with the pawls. 

995,255. ELECTROMAGNET. William Kaisling, Chicago, IIl., as- 
signor to Kellogg Switchboard & Supply Co. Filed Aug. 1, 
1908. Has a grooved armature, opposed bearings, a pin sup- 
ported in the bearings, and a clamping piece having a flat 
clamping surface for clamping the pin between itself and a 
groove in the armature. 

995,292. ELECTRICAL MEASURING INSTRUMENT. Frank W. 
Roller, East Orange, N. J., assignor to Roller-Smith Co. Filed 
July 3, 1909. Combined with each moving element of an elec- 
tric-vehicle ammeter and voltmeter is an extension and an ec- 
centrically mounted element in engagement therewith for bal- 
ancing the movable element when it is bodily turned into all 
possible planes. 

995,294. SUBSTATION-SELECTOR. Harry O. Rugh, Sandwich, II1., 
assignor to Sandwich Electric Co., Sandwich, Ill. Filed Nov. 
13, 1909. Has a step-by-step element controlling a relay, 
which governs a slow-acting circuit-changing bar. 

995,299. VACUUM-CLEANER. John W. Smith, Chicago., Ill. Filed 
June 27, 1910. An electric motor suspended within the casing 
operates the vacuum punip. 

995,328. COMBINED CIGAR CUTTER, LIGHTER, AND ADVER- 
TISING DEVICE. John F. Davis and Philip Lestrade, New 
Orleans, La. Filed Dec. 12, 1910. Includes a cutter whose oper- 
ation actuates an electric lighter and an electrically controlled 
advertising device. 

995,339. SPACE TELEGRAPHY. Lee de Forest, New York, N. Y., 
assignor to De Forest Radio Telephone Co. Filed June 20, 
1907. In a system for developing and radiating a practically 
continuous train of electromagnetic waves of substantially uni- 
form amplitude, are included arc electrodes, capacity and in- 
ductance connected in shunt with the electrodes, and means 
for automatically interrupting the arc between the electrodes 
at a rate within the limit of audibility. 

995,400. IGNITION DEVICE. John F. Cavanagh, Providence, R. L., 
assignor of three-fourths to Lindsley & Allen Electric Co., 
Providence, R. I. Filed Oct. 13, 1910. Has a coil-carrying cyl- 
indrical portion and a projection at one side thereof all being 
formed of pressed and integral material, and a socket being 
formed in the projection to receive a spark plug. 

995,421. APPARATUS FOR AND PROCESS OF MIXING METALS. 
Ferdinand E. Canda, New York, N. Y. Filed Dec. 29, 1906. 
Comprises a receptacle for molten metal having a floor and 
having projecting downward from the floor a crucible pit pro- 
vided with an electrode of an electric heating device. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 

United States Patent Office) that expired June 19, 1911: 

521,455. ELECTRIC RAILWAY SIGNAL. Charles R. Aslop, Middle- 
town, Conn. 

521,553. ELECTRIC RAILWAY SIGNAL. Barney Samuels, St. Jo- 
seph, Mo. 

521,562. CONDUIT ELECTRIC RAILWAY. Thomas Armat, Wash- 
ington, D. C. 

521,666. ALTERNATING-CURRENT REGULATOR. Olof Offrell, 
Middletown, Conn. 

521,669. COUPLING FOR ELECTRIC LOCOMOTIVES. Edward D. 
Priest, Lynn, Mass. 

521,671. ARMATURE FOR DYNAMO-ELECTRIC MACHINES. Ed- 
win W. Rice, Schenectady, N. Y. 

521,684. METER FOR RECORDING MEASUREMENTS OF ELEC- 
TRIC POWER. Elihu Thomson, Swampscott, Mass. 

521,711. SUPPLY SYSTEM FOR ELECTRIC RAILWAYS. Thomas 
Harris, Detroit, Mich. 

521,721. ELECTRIC LAMP FOR BICYCLES. George Mayr, Brook- 
lyn, N. Y. 

521,594. ELECTRIC BELT. Erastus M. Miles, Chicago, Ill. 

521,651. ELECTRIC-RAILWAY MOTOR. John C. Henry, West- 
field, N. J. or 











